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(54) DISPLAY DEVICE AND ITS DRIVING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the display 
device which has good contrast in bright.dark conditions 
and is low in power consumption. 

SOLUTION: An organic EL light emitting element 12 is 
arranged at the back of a liquid crystal display section 
1 3 as a back light and a reflection plate. Starting from 
the front side, the element 1 2 is formed by an anode 
electrode 1 9 consisting of ITO. an electroluminescence 
layer 18 made of an EL material and a reflection cathode 
electrode 15 made of Mgin having a reflectivity. Thus, 
external light beams are efficiently reflected by the 
electrode 1 5 and become the light beams for a display. 
Moreover, if the element 12 is driven, the emitted light 
beams are used for approximately 100% as display light 
beams. Thus, the display device having good contrast 
and low power consumption is obtained. 
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CLAIMS 



[Claiiii(s)] 

[Claim 1] The liquid crystal display panel 
one transparence substrate side of whose 
it has the liquid crystal inserted between 
the transparence substrates of the pair 
which has an electrode, respectively, and 
is the screen, The front electrode in which 
permeabiUty is shown to the Ught, and 
the back electrode in which reflexibiUty is 
shown to the light, The organic 
electroluminescence layer which emits 
hght by being arranged between said 
front electrode and a back electrode, 
showing permeability to the light 
substantially, and impressing the 
electrical potential difference of a 
predetermined value between said front 
electrode and a back electrode. The 
display characterized by having the 
organic EL panel which ****(ed), 
countered said liquid crystal display 
panel, and has been arranged. 
[Claim 2] Said organic 

electroluminescence layer is a display 
according to claim 1 characterized by 
carrying out white luminescence by 
having the red luminescent material 
which emits light in red, the green 
luminescent material which emits light 
green, and the blue luminescent material 
which emits light blue, and impressing 
the electrical potential difference of a 
predetermined value between said front 
electrodes and said back electrodes. 



[Claim 3] Said organic 

electroluminescence layer is a display 
according to claim 1 characterized by 
carrying out blue white luminescence by 
having the red luminescent material 
which emits hght in red, the green 
luminescent material which emits light 
green, and the blue luminescent material 
which emits light blue, and impressing 
the electrical potential difference of a 
predetermined value between said front 
electrodes and said back electrodes. 
[Claim 4] Said organic 

electroluminescence layer is a display 
according to claim 1 characterized by 
having the electron hole transportation 
layer which has a polyvinyl carbazole, 2 
and 5-screw (l-naphthyl) OKISA diazole, 
and luminescent material, and the 
electronic transportation layer which 
consists of a tris (8-KINORI rate) 
aluminum complex. 

[Claim 5l The display according to claim 
1 characterized by locating said front 
electrode and said organic 
electroluminescence layer between said 
back electrodes and said liquid crystal 
display panels. 

[Claim 6] Said organic EL panel is a 
display according to claim 1 characterized 
by having the substrate which shows 
permeability to said back electrode side 
to the light. 

[Claim 7] It is the display according to 
claim 1 which said front electrode is an 
anode electrode which injects an electron 
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hole into said organic 

electroluminescence layer, and is 
characterized by said back electrode 
being a cathode electrode which injects 
an electron into said organic 
electroluminescence layer. 
[Claim 8] Said liquid crystal display 
panel is a display according to claim 1 
characterized by having the color filter. 
[Claim 9] Said liquid crystal display 
panel is a display according to claim 1 
characterized by equipping at least one 
side of the transparence substrate of said 
pair with the polarizing plate. 
[Claim 10] Said liquid crystal display 
panel is a display according to claim 1 
characterized by carrying out outgoing 
radiation of the light of the color set up by 
a birefringence operation of said liquid 
crystal which changes according to the 
electrical potential difference which 
equipped at least one side of the 
transparence substrate of said pair with 
the polarizing plate, and was impressed 
to the electrode of the transparence 
substrate of said pair, and the 
polarization of said polarizing plate, and 
brightness from said screen. 
[Claim 11] The liquid crystal display 
panel which has the liquid crystal 
inserted between the transparence 
substrates of the pair in which the 
electrode was prepared, respectively, and 
has the screen in one transparence 
substrate side. The front electrode in 
which permeability is shown to the Ught, 



and the back electrode in which 
reflexibility is shown to the light. The 
organic electroluminescence layer which 
emits light by being arranged between 
said front electrode and a back electrode, 
showing permeability to the light 
substantially, and impressing the 
electrical potential difference of a 
predetermined value between said front 
electrode and a back electrode, The 
organic EL panel which ****(ed), 
countered said liquid crystal display 
panel, and has been arranged, The 
reflective display which reflects the light 
by which incidence was carried out to 
said liquid crystal frx>m said screen of a 
preparation and said liquid crystal 
display panel with said back electrode of 
said organic EL panel, and carries out 
outgoing radiation to said screen. The 
drive approach of the display 
characterized by changing the 
transparency display which carries out 
outgoing radiation of the light of said 
organic EL panel which emits light with 
the electrical potential difference 
impressed between said front electrode 
and the back electrode from said screen 
through said liquid crystal of said liquid 
crystal display panel. 
[Claim 12] The light by which incidence 
was carried out to said liquid crystal from 
said screen in said reflective display is 
the drive approach of the display 
according to claim 11 characterized by 
penetrating said front electrode and said 
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organic electroluminescence layer. 
DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention 
relates to the liquid crystal display which 
has a reflective mold display function and 
a transparency mold display function in 
more detail about a display. 
[0002] 

[Description of the Prior Art] Since the 
formation of thin Kghtweight is possible, 
the liquid crystal display is used as a 
display of various electronic equipment. 
In recent years, computerization is 
beginning to permeate to individual level 
and the portable personal computer 
(notebook sized personal computer), the 
Personal Digital Assistant, etc. have 
spread. Since such electronic equipment 
is portable, it needs to hold down power 
consumption as much as possible. For 
this reason, in the portable electronic 
device, the liquid crystal display of the 
reflective mold which reduced the power 
needed for losing a back light is used. 
However, such a liquid crystal display 
cannot see a display in a dark location or 
night (dark condition), although outdoor 
daylight can acquire good contrast [ in 
the bright daytime (******) ]. Here, 
considering the liquid crystal display of 
the transparency mold equipped with the 
back hght instead of a reflective mold, by 
******, the brightness of a back hght 



cannot acquire good contrast by 200 
cd/m2 to the ability to acquire contrast 
with the brightness of a back light 
sufficient by about two 20 cd/m in the 
dark condition, either. Then, the liquid 
crystal display equipped with the 
reflective mold display function as shown 
in drawing 28 , and the transparency 
mold display function is developed. As 
this liquid crystal display is shown in 
drawing 28 , the half-transparency half 
reflective film (half mirror) 2 is arranged 
behind the Uquid crystal display section, 
and the back hght system 3 (it consists of 
a lamp 4, a light guide plate 5, etc.) is 
arranged behind the half-transparency 
half reflective film 2. The 
half-transparency half reflective film 2 is 
the structure which prepared the 
reflecting layer in the top face of a base 
film, and prepared the scattering layer in 
the inferior surface of tongue, penetrates 
a part of light which carries out incidence, 
and has the function to reflect the 
remaining light. 

[0003] Hereafter, the display operation in 
this conventional liquid crystal display is 
explained briefly. The outdoor daylight in 
****** which carries out incidence to the 
liquid crystal display section 1 is shown 
by the inside A of drawing. This outdoor 
daylight A passes the liquid crystal 
display section 1, and it carries out 
incidence to the half-transparency half 
reflective film 2. At this time, a part 
penetrates the half-transparency half 
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reflective film 2 as transmitted light A3, 
and the remaining hght reflects incident 
Ught Al as the reflected light A2. 
Incidence of this reflected light A2 is 
carried out to the Uquid crystal display 
section 1, outgoing radiation of display 
Ught A4 according to the orientation 
condition of hquid crystal is carried out 
from the screen, and a display is 
performed, Moreover, in a dark condition, 
by turning on the back light system 3, 
outgoing radiation of the illumination 
Ught B is carried out, and this 
illumination light B penetrates the 
half-transparency half reflective film 2, 
and turns into iUumination Ught Bl. 
Here, as for the iUumination Ught B, light 
penetrates the half-transparency half 
reflective film 2 in part, and a part of 
these transmitted Ught turns into 
iUumination Ught Bl. When the 
iUumination light Bl carries out 
incidence to the Uquid crystal display 
section, the display according to the 
orientation condition of Uquid crystal is 
attained. 
[0004] 

[Problem(s) to be Solved by the 
Invention] However, in the 
above-mentioned conventional Uquid 
crystal display, in order for a part of 
incident Ught Al (A3) which makes 
outdoor dayUght A the origin to penetrate 
the half-transparency half reflective film 
2, the quantity of Ught of the reflected 
light A2 decreases, and there is a problem 



that good contrast cannot be taken. By 
passing the half-transparency half 
reflective film 2, the quantity of light 
decreases sharply and the iUumination 
light B which, on the other hand, makes 
the origin the back light system 3 used in 
the state of dark turns into iUumination 
Ught Bl. That is, light from the back Ught 
system 3 cannot be efficiently used for a 
display. For this reason, in a dark 
condition, it is requested that the 
luminescence engine performance of the 
back Ught system 3 should be improved 
for acquiring good contrast, power 
consumption increases, and the problem 
that continuation display time is quick 
cannot be avoided especially in a portable 
liquid crystal display. 

[0005] Moreover, in the liquid crystal 
display which prepares a color filter and 
performs a multicolor display, the 
spectrum of outdoor daylight and back 
Ught Ught which carried out incidence to 
the color filter is carried out to a 
predetermined wavelength region with a 
color filter, and outgoing radiation is 
carried out. Namely, although it has the 
function to which the Ught of wavelength 
regions other than a red wavelength 
region is absorbed, and outgoing 
radiation of the Ught of a red wavelength 
region is carried out if it is a red color 
filter Since outgoing radiation is carried 
out partiaUy, without the abiUty shading 
completely any Ught other than a red 
wavelength region, in order for color 
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purity to fall and to also absorb the light 
of a red wavelength region a little in 
addition to the Ught of a red wavelength 
region, brightness was low as a whole and 
the problem that a contrast ratio was 
small had arisen. In the case of the 
half-transparency half reflective mold 
liquid crystal display which prepared the 
color filter in the screen side to Uquid 
crystal especially Outdoor day Ught must 
pass a color filter and liquid crystal by a 
unit of 2 times as a reflective mold. To the 
hght of the back light as a transparency 
mold passing a color filter and liquid 
crystal by a unit of 1 time, the rate of the 
outgoing radiation light to incident light 
was remarkably low, and there was also a 
problem that the difference of the display 
condition between the display as a 
reflective mold and the display as a 
transparency mold was large. 
[0006] On the other hand, there is a 
Uquid crystal display of an ECB 
(birefiingence effectiveness) mold as a 
liquid crystal display which performs 
color specification without a color filter. 
[0007] The ECB mold Uquid crystal 
display of a reflective mold has this 
composition of having arranged the 
polarizing plate which has a polarization 
shaft on both the external surfeice of the 
Uquid crystal ceU which comes to insert 
liquid crystal between the substrates of a 
pair, and having formed the reflecting 
plate in it at the lower part of one 
polarizing plate. In such a Uquid crystal 



display, the linearly polarized light of the 
outdoor dayUght is carried out by 
operation of the polarizing plate of 
another side, in case this Ught passes 
liquid crystal, it becomes the elUptically 
polarized light from which a polarization 
condition differs according to a 
birefiingence operation of Uquid crystal, 
and in case one polarizing plate is passed 
fiirther after that, it polarizes directly. As 
the light of a predetermined wavelength 
region, i.e., a light of a predetermined 
color, after it is reflected with a reflecting 
plate and the Ught which polarized 
directly [ this ] penetrates the polarizing 
plate which is one side again, it turns into 
elUptically polarized Ught firom which a 
polarization condition differs according to 
a birefidngence operation of liquid crystal, 
and outgoing radiation is carried out to 
the last by the polarization of the 
polarizing plate of another side. 
Therefore, color specification of the 
above-mentioned liquid crystal display is 
carried out without a color filter by a 
birefringence operation of liquid crystal 
and the polarization of both polarizing 
plates. By the way, Uquid crystal changes 
polarizability in connection with an array 
condition changing according to applied 
voltage. That is, since the polarization 
condition of the Ught by which outgoing 
radiation is carried out from liquid 
crystal to a polarizing plate according to 
appUed voltage changes, the appUed 
voltage which joins Uquid crystal can be 
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controlled and the color of the same pixel 
can be changed. 

[0008] However, even if it was such an 
ECB mold liquid crystal display, as 
shown in drawing 29 , the light to the 
light by which incidence is carried out 
which carries out outgoing radiation 
came out comparatively, a certain rates of 
outgoing radiation differed extremely for 
every color, and only the display of 
brightness balance spoiled remarkably 
was completed. 

[0009] The first technical problem which 
this invention tends to solve is in the 
point what kind of means should be 
provided for obtaining the display which 
can perform the display which has good 
contrast in ******, and can perform the 
display which has good contrast also in a 
dark condition with a low power. The 
second technical problem which this 
invention tends to solve is offering the 
liquid crystal display which performs the 
good display of the brightness balance of 
each color. 
[0010] 

[Means for Solving the Problem] The 
liquid crystal display panel one 
transparence substrate side of whose it 
has the liquid crystal inserted in the 
display in invention according to claim 1 
between the transparence substrates of 
the pair which has an electrode, 
respectively, and is the screen, It is 
arranged between the back electrode in 
which reflexibility is shown to the fi-ont 



electrode and the light which show 
permeability to the light, said firont 
electrode, and a back electrode. 
Permeability is substantially shown to 
the Ught, and it has the organic 
electroluminescence layer which emits 
light by impressing the electrical 
potential difference of a predetermined 
value between a front electrode and a 
back electrode, and is characterized by 
having the organic EL panel which 
countered the liquid crystal display panel 
and has been arranged. 
[00 11] In invention according to claim 1, 
after it passes the liquid crystal of a 
liquid crystal display panel, it is reflected 
by the back electrode of an organic EL 
panel, and the light by which incidence 
was carried out to the liquid crystal 
display panel from the screen passes 
liquid crystal again, and from the screen, 
it carries out outgoing radiation and it 
displays it. Moreover, if the electrical 
potential difference of a predetermined 
value is impressed between the front 
electrode of an organic EL panel, and a 
back electrode, an electron and an 
electron hole are injected into an organic 
electroluminescence layer, luminescence 
accompanying the recombination of an 
electron and an electron hole arises [ in 
an organic electroluminescence layer ], 
liquid crystal will be passed and outgoing 
radiation of this light will be carried out 
from the screen. Since an organic EL 
panel can set up an electrode and an 
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organic electroluminescence layer very 
thinly, while there is little loss by the 
light absorption of these members and it 
can carry out outgoing radiation of the 
light of high brightness from the screen 
also in any of a reflective display and a 
transparency display, gap of the display 
image which becomes remarkable as 
compared with the thickness of the 
member which passes display light can 
perform a small display. Therefore, since 
a good reflective display and 
transparency display of luminous 
efficiency can be performed without using 
a half-transparency half reflecting plate, 
power consumption in a transparency 
display can be made small. 
[0012] Moreover, since the luminescent 
color of an organic EL panel can be set as 
arbitration by adding the luminescent 
material of arbitration in an organic 
electroluminescence layer, the color and 
brightness of display light by operation of 
liquid crystal, a polarizing plate, etc. can 
be amended, and color purity and 
brightness balance can be improved, 
[0013] The Uquid crystal display panel 
which while has the liquid crystal 
inserted in the drive approach of a 
display in invention according to claim 11 
between the transparence substrates of 
the pair in which the electrode was 
prepared, respectively, and has the screen 
in a transparence substrate side, It has 
the organic electroluminescence layer 
which emits light by being arranged 



between the back electrode in which 
re flexibility is shown to the front 
electrode and the light which show 
permeability to the light, a front electrode, 
and a back electrode, showing 
permeability to the light substantially, 
and impressing the electrical potential 
difference of a predetermined value 
between a front electrode and a back 
electrode. The reflective display which is 
equipped with the organic EL panel 
which countered the liquid crystal 
display panel and has been arranged, 
reflects the Ught by which incidence was 
carried out to liquid crystal from the 
screen of a liquid crystal display panel 
with the back electrode of an organic EL 
panel, and carries out outgoing radiation 
to the screen. It is characterized by 
changing the transparency display which 
carries out outgoing radiation of the light 
of said organic EL panel which emits 
light with the electrical potential 
difference impressed between said front 
electrode and the back electrode from 
said screen through said liquid crystal of 
said liquid crystal display panel. 
[0014] Since the luminescent color of an 
organic EL panel can be set as arbitration 
when gap of a display image can perform 
a small display and adds the luminescent 
material of arbitration in an organic 
electroluminescence layer while being 
able to carry out outgoing radiation of the 
light of high brightness from the screen 
also in any of a reflective display and a 
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transparency display, the color and 
brightness of display light by operation of 
liquid crystal, a polarizing plate, etc. can 
be amended, and color purity and 
brightness balance can be improved. 
Furthermore, since the transparency 
display with larger power consumption 
according to an environment 
(surrounding brightness) than a 
reflective display and a reflective display 
can be changed, if waste of power 
consumption can be controlled and the 
indicating equipment of this invention is 
used as portable, it will become nothing 
exchanging dc-batteries a prolonged 
continuation display possible. 
[0015] 

[Embodiment of the Invention] Hereafter, 
the detail of the display concerning this 
invention is explained based on an 
operation gestalt. 

(Operation gestalt l) Drawing 1 is the 
sectional view showing the operation 
gestalt 1 of the display concerning this 
invention. the organic 

electroluminescence light emitting device 
12 which 11 in the said drawing is a 
display and has been arranged back 
relatively, and the liquid crystal display 
section 13 arranged ahead of this organic 
electroluminescence light emitting device 
12 since " the profile configuration is 
carried out. 

[0016] First, the configuration of the 
organic electroluminescence light 
emitting device 12 is explained. As for the 



organic electroluminescence light 
emitting device 12, the metal 15 of light 
reflex nature as a posterior part electrode, 
for example, the reflective cathode 
electrode which becomes by Mgin, is 
formed on the substrate 14 which 
becomes with glass. In addition, it is close 
to the electron affinity of electronic 
transportation layer 16 ingredient 
reflected in the level of a minimum sky 
molecular orbital (LUMO) of the 
ingredient of the electronic 
transportation layer 16 which an 
ingredient with a low work function is 
desirable, and the electron affinity (eV) 
mentions later firom a viewpoint of 
electron emission nature as an ingredient 
of the reflective cathode electrode 15, or it 
is desirable that it is smaller than it. 
Moreover, the ingredient which has 
reflexibility fi-om a viewpoint of light 
reflex nature to the light (400nm or more 
electromagnetic wave 800nm or less) 
more is desirable. This reflective cathode 
electrode 15 has the viewing area of the 
liquid crystal display section 13, and a 
corresponding configuration and area. 
Moreover, the reflective cathode electrode 
15 can be formed using a spatter etc. so 
that it may become the thickness of 
arbitration, and it is mirror plane 
structure with a smooth reflector. 
[0017] On the reflective cathode electrode 
15, the electronic transportation layer 16 
which has corresponding configuration 
and area with a viewing area and which 
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becomes by Alq3 is formed similarly. The 
thickness of this electronic transportation 
layer 16 is 20nm - about lOOnm, and is 
formed using vacuum deposition. 
Moreover, on the electronic 
transportation layer 16, the electron hole 
transportation layer 17 which comes to 
mix PVCz, BND, and luminescent 
material suitably is formed of wet 
membrane formation of a DIP coat or a 
spin coat method. The thickness of this 
electron hole transportation layer 17 is 
set as 20nm - about lOOnm. The mole 
fraction to a PVCz unit unit is mixed at a 
rate of about 10 / 100 - 20/100, and BND 
has a relative band gap to an anode 
electrode to which impregnation and 
transportation of an electron hole into the 
electron hole transportation layer 17 are 
urged. And the electroluminescence layer 
18 consists of these electronic 
transportation layer 16 and an electron 
hole transportation layer 17. The 
thickness of this electroluminescence 
layer 18 is set to about 0.15 micrometers. 
In addition, the structure expression of 
Alq3. PVCz, and END is shown below. 
[0018] 
[Formula l] 




A I q 3 



[Formula 2] 
H H 




p VC z 



[Formula 3] 

N-N 




BND 

[0019] Luminescent material absorbs the 
light of a predetermined wavelength 
region, is a dopant which consists of red 
and a photoluminescence 

(photoluminescence) ingredient which 
emits light green and blue, respectively, 
and is doped by the electron hole 
transportation layer and/or the electronic 
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transportation layer. As a red dopant, 
there is 
4-(dicyanomethylene)-2-methyl-6-{p-dime 
thylaminostyryD-4 H-pyran (following, 
DCMl), and the orange thru/or red 
luminescence which has a luminescence 
peak near 600nm as shown in drawing 16 
is produced. The structure expression of 
DCMl is shown below. 
[Formula 4] 



NC CN 




1 

CH3 

DCMl 

As a green dopant, there is 
3'(2'-benzothiazoyl)'7-diethylaminocoum 
arin (the following, coumarin 6), and 
green luminescence which has a peak in 
SOOnm ■ 550nm as shown in drawing 16 
is shown. The structure expression of a 
coumarin 6 is shown below. 



[Formula 5] 




I 

C2H5 



There is quinaqridone (following, 
Quinacridone) as other green dopants. 
The structure expression of Quinacridone 
is shown below. 
[Formula 6] 




As a blue dopant, there are -bis(2 and 
2'-diphenylvinylene) biphenyl, and 
tetraphenylbenzidine (following, TPB), 4, 
and 4 *4, 4*-bis(2-carbazole) (vinylene) 
biphenyl, a tetraphenylbutadiene 
derivative, a cyclopentadiene derivative, 
an oxadiazole derivative, etc. The 
structure expression of TPB is shown 
below. 
[Formula 7] 




C=C-C=C 




TPB 
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the spectrum of the color filter which 
about 1 / 100 - 4/100 come out 
comparatively, and the mole fi:action to a 
PVCz unit unit is mixed, and mentions a 
red dopant, a green dopant, and a blue 
dopant later, respectively " the amount of 
dopes is adjusted in accordance with a 
spectrum. 

[0020] The anode electrode 19 is formed 
in the whole surface on the 
electroluminescence layer 18. This anode 
electrode 19 is formed with the electrode 
material which has permeability to the 
light which emits light by outdoor 
daylight and the organic 
electroluminescence light emitting device 
12, for example, ITO, and that thickness 
is set as about 0.05 micrometers. 
[0021] As mentioned above, although the 
configuration of the organic 
electroluminescence Ught emitting device 
12 of a display 11 was explained, as 
described above, the reason which can 
make thickness of the 

electroluminescence layer 18 thin can be 
realized that the membrane formation 
controllability of the organic film is good, 
and by originating including the 
properties of an ingredient, such as 
charge impregnation nature, and 
considering especially as an organic 
electroluminescence hght emitting device. 
And attenuation by absorption of the 
outdoor dayUght which carries out 
incidence of it to 0.1 micrometers " about 
0.2 micrometers since the thickness 



which set the electroluminescence layer 

18 and the anode electrode 19 is also thin 
can be made very small. Moreover, in 
such an organic electroluminescence light 
emitting device 12, it can control that the 
phenomenon (gUtteringly) of a flicker 
(flicker phenomenon) occurring in the 
display screen, or the display screen 
continuing partially when outdoor 
daylight reflects with the anode electrode 

19 or reflects with the reflective cathode 
electrode 15 so that the operation which 
carries out a postscript may describe, and 
shining occurs. 

[0022] Next, the outline of the 
configuration of the liquid crystal display 
section 13 is explained, as shown in 
drawing 1 , the closure of the TN liquid 
crystal 22 by which twist pneumatic 
orientation was carried out to 90 degrees 
of abbreviation is carried out to the gap 
which the liquid crystal display section 
13 comes out with the sealant which is 
not illustrated the transparence 
substrate 20 and after transparence 
substrate 21 side before making a pair, 
and is formed, and the Uquid crystal cell 
is constituted. And the fi*ont polarizing 
plate 23 is arranged ahead of the last 
transparence substrate 20, and the back 
polarizing plate 24 is arranged behind 
the back transparence substrate 21. Each 
polarization shaft intersects 

perpendicularly mutually, and the firont 
polarizing plate 23 and the back 
polarizing plate 24 are arranged 
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according to the orientation of liquid 
crystal. As for the detailed configuration 
by the side of the last transparence 
substrate 20, the black mask 26 and the 
color filter 27 are arranged and formed 
suitably at the opposite medial surface of 
the last transparence substrate 20. A 
color filter 27 consists of red, an R filter 
which carries out the spectrum of each 
green and blue color, respectively, a G 
filter, and a B filter, and R filter, G filter, 
and B filter are carrying out the shape of 
a stripe, and the dot array corresponding 
to the pixel electrode 30 mentioned later, 
respectively. Moreover, the protective 
coat 28 which has transparency is formed 
on these black mask 26 and a color filter 
27, the common electrode 25 which has 
70% or more of permeability to the fight 
which consists of ITO is formed over the 
whole viewing-area surface on a 
protective coat 28, and it consists of 
pol3dmide by which orientation 
processing was carried out on the 
common electrode 25. The firont 
orientation film 29 is formed. On the 
other hand, according to the pixel array, 
the a large number array of the thin film 
transistor (TFT) 31 which is the 
switching element connected to the pixel 
electrode 30 and the pixel electrode 30 
which become by ITO is carried out at the 
opposite medial surface of the back 
transparence substrate 21. An array 
pattern has the matrix array arranged 
together with the direction of a train 



which intersects perpendicularly with a 
line writing direction and it, the so-called 
delta array which the pixel electrode 30 of 
the train which adjoins the train of the 
pixel electrode 30 which made one period 
R, G, and B of a corresponding color filter 
shifted the semicircle term. The gate 
electrode is connected to the gate line 
which outputs a selection electrical 
potential difference, and TFT31 is 
connected to the drain line on which the 
drain electrode outputs a signal level. 
Pattern formation of the interlayer 
insulation film 34 which consists of 
silicon nitride is carried out, it consists of 
polyimide on the pixel electrode 30 and 
an interlayer insulation film 34, and the 
back orientation film 32 with which 
orientation processing was performed is 
formed in the non-pixel field containing 
these [TFT31]. 

[0023] Luminescent material absorbs the 
light of a predetermined wavelength 
region, is a dopant which consists of red 
and a photoluminescence 

(photoluminescence) ingredient which 
emits light green and blue, respectively, 
and is doped by the electron hole 
transportation layer and/or the electronic 
transportation layer. As a red dopant, 
there is 
4-(dicyanomethylene)-2-methyl-6-(p-dime 
thylaminostyryl)-4 H-pyran (following, 
DCMl), and the orange thru/or red 
luminescence which has a luminescence 
peak near 600nm as shown in drawing 16 
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is produced. The structure expression of 
DCMl is shown below. 
[Formula 4] 

[0024] As a green dopant, there is 
3-(2*-benzothiazoyl)"7-diethylaminocoum 
arin (the following, coumarin 6), and 
green luminescence which has a peak in 
500nm • 550nm as shown in drawing 16 
is shown. The structure expression of a 
coumarin 6 is shown below. 
[Formula 5] 

[0025] There is quinaqridone (following, 
Quinacridone) as other green dopants. 
The structure expression of Quinacridone 
is shown below. 
[Formula 6] 

[0026] As a blue dopant, there are 'bis(2 
and 2*-diphenylvinylene) biphenyl, and 
tetraphenylbenzidine (following, TPB), 4, 
and 4 "4, 4'-bis(2-carbazole) (vinylene) 
biphenyl, a tetraphenylbutadiene 
derivative, a cyclopentadiene derivative, 
an oxadiazole derivative, etc. The 
structure expression of TPB is shown 
below. 
[Formula 7] 

[0027] the spectrum of the color filter 
which about 1 / 100 ■ 4/100 come out 
comparatively, and the mole firaction to a 
PVCz unit unit is mixed, and mentions a 
red dopant, a green dopant, and a blue 
dopant later, respectively " the amount of 
dopes is adjusted in accordance with a 
spectrum. 

[0028] The anode electrode 19 is formed 
in the whole surface on the 



electroluminescence layer 18. This anode 
electrode 19 is formed with the electrode 
material which has permeability to the 
light which emits light by outdoor 
daylight and the organic 
electroluminescence light emitting device 
12, for example, ITO, and that thickness 
is set as about 0.05 micrometers. 
[0029] As mentioned above, although the 
configuration of the organic 
electroluminescence light emitting device 
12 of a display 11 was explained, as 
described above, the reason which can 
make thickness of the 

electroluminescence layer 18 thin can be 
realized that the membrane formation 
controllability of the organic film is good, 
and by originating including the 
properties of an ingredient, such as 
charge impregnation nature, and 
considering especially as an organic 
electroluminescence light emitting device. 
And attenuation by absorption of the 
outdoor daylight which carries out 
incidence of it to 0.1 micrometers. ■ about 
0.2 micrometers since the thickness 
which set the electroluminescence layer 
18 and the anode electrode 19 is also thin 
can be made very small. Moreover, in 
such an organic electroluminescence Ught 
emitting device 12, it can control that the 
phenomenon (glitteringly) of a flicker 
(flicker phenomenon) occurring in the 
display screen, or the display screen 
continuing partially when outdoor 
daylight reflects with the anode electrode 
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19 or reflects with the reflective cathode 
electrode 15 so that the operation which 
carries out a postscript may describe, and 
shining occurs. 

[0030] Next, the outline of the 
configuration of the liquid crystal display 
section 13 is explained, as shown in 
drawing 1 , the closure of the TN Hquid 
crystal 22 by which twist pneumatic 
orientation was carried out to 90 degrees 
of abbreviation is carried out to the gap 
which the liquid crystal display section 
13 comes out with the sealant which is 
not illustrated the transparence 
substrate 20 and after transparence 
substrate 21 side before making a pair, 
and is formed, and the liquid crystal cell 
is constituted. And the front polarizing 
plate 23 is arranged ahead of the last 
transparence substrate 20, and the back 
polarizing plate 24 is arranged behind 
the back transparence substrate 21. Each 
polarization shaft intersects 

perpendicularly mutually, and the firont 
polarizing plate 23 and the back 
polarizing plate 24 are arranged 
according to the orientation of liquid 
crystal. As for the detailed configuration 
by' the side of the last transparence 
substrate 20, the black mask 26 and the 
color filter 27 are arranged and formed 
suitably at the opposite medial surface of 
the last transparence substrate 20. A 
color filter 27 consists of red, an R filter 
which carries out the spectrum of each 
green and blue color, respectively, a G 



filter, and a B filter, and R filter, G filter, 
and B filter are carrying out the shape of 
a stripe, and the dot array corresponding 
to the pixel electrode 30 mentioned later, 
respectively. Moreover, the protective 
coat 28 which has transparency is formed 
on these black mask 26 and a color filter 
27, the common electrode 25 which has 
70% or more of permeability to the light 
which consists of ITO is formed over the 
whole viewing-area surface on a 
protective coat 28, and it consists of 
pol3rimide by which orientation 
processing was carried out on the 
common electrode 25. The firont 
orientation film 29 is formed. On the 
other hand, according to the pixel array, 
the a large number array of the thin film 
transistor (TFT) 31 which is the 
switching element connected to the pixel 
electrode 30 and the pixel electrode 30 
which become by ITO is carried out at the 
opposite medial surface of the back 
transparence substrate 21. An array 
pattern has the matrix array arranged 
together with the direction of a train 
which intersects perpendicularly with a 
line writing direction and it, the so-called 
delta array which the pixel electrode 30 of 
the train which adjoins the train of the 
pixel electrode 30 which made one period 
R, G, and B of a corresponding color filter 
shifted the semicircle term. The gate 
electrode is connected to the gate line 
which outputs a selection electrical 
potential difference, and TFT31 is 
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connected to the drain line on which the 
drain electrode outputs a signal level. 
Pattern formation of the interlayer 
insulation film 34 which consists of 
silicon nitride is carried out, it consists of 
polyimide on the pixel electrode 30 and 
an interlayer insulation film 34, and the 
back orientation film 32 with which 
orientation processing was performed is 
formed in the non-pixel field containing 
these [TFT31]. 

[0031] The operation and actuation in the 
case where reflect outdoor daylight and 
the display 11 of such a configuration is 
used hereafter, and the case (when using 
in the state of dark) of carrying out a 
luminescence drive and using the organic 
electroluminescence light emitting device 
12 (when using by ******) are explained. 
[0032] (When using by ******) When 
using this display 11 by ******, it uses by 
making the organic electroluminescence 
light emitting device 12 into an OFF 
state. The arrow head a of drawing 1 
shows the incident light which is outdoor 
daylight, and an arrow head b shows 
outgoing radiation light. First, incident 
light a passes the liquid crystal display 
section 13, and it carries out incidence to 
the organic electroluminescence Light 
emitting device 12. Incident light a 
receives the polarization of the firont 
polarizing plate 23, liquid crystal 22, and 
the back polarizing plate 24, and 
incidence is carried out to the organic 
electroluminescence light emitting device 



12. This incident light a passes the anode 
electrode 19 and the electroluminescence 
layer 18, and is reflected with the 
reflective cathode electrode 15. At this 
time, drawing 2 can show actual 
reflection generally. In addition, in 
drawing, the optical refiractive index of 
the anode electrode 19 and the 
electroluminescence layer 18 is 
disregarded and shown. As shown in this 
drawing, incident light a is mainly 
divided into the outgoing radiation light b 
reflected with the reflective cathode 
electrode 15, and the outgoing radiation 
light bl which a pole part reflects on the 
front face of the anode electrode 19. The 
distance d of these outgoing radiation 
light b and the outgoing radiation light 
bl can be expressed with d=t-sin2 
theta/cos theta, if the sum of the 
thickness of the anode electrode 19 and 
the electroluminescence layer 18 is set to 
t and it sets an incident angle to theta. 
Here, it is set to about d= 0.2 
micrometers, if it is t= 0.2 micrometers 
when it is theta= 30 degrees of incident 
angles. Thus, with this operation gestalt, 
since the sum of the thickness of the 
anode electrode 19 and the 
electroluminescence layer 18 can be small 
stopped by having used the organic 
electroluminescence ingredient, the 
distance d of the reflected lights b and bl 
becomes very short. In addition, even if it 
considers the refi*active index of the 
electroluminescence layer 18, it becomes 
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the same value as abbreviation. For this 
reason, the phenomenon (glitteringly) of 
making a screen generating a flicker 
(flicker phenomenon) since it is so short 
that that spacing can be disregarded with 
the naked eye even if the display Ught of 
a duplex is formed, when the reflected 
lights b and bl carry out incidence to the 
liquid crystal display section 13 and 
outgoing radiation is carried out ahead, 
or the display screen continuing partially, 
and shining is not generated. Moreover, 
when incident light a is reflected with the 
reflective cathode electrode 15, since the 
thickness of the anode electrode 19 and 
the electroluminescence layer 18 is very 
thin, the outgoing radiation light b has 
small loss of the quantity of Ught, and can 
secure sufficient quantity of light to a 
display. 

[0033] (When using in the state of dark) 
When using this display 11 in the state of 
dark, it uses by making the organic 
electroluminescence light emitting device 
12 into an ON state. The rough energy 
diagram of the organic 

electroluminescence Ught emitting device 
12 at this time is shown in drawing 3 . 
The luminescence process of the organic 
EL device of the two-layer structure of 
the electronic transportation layer which 
turns into an electron hole transportation 
layer which becomes drawing 3 from 
PVCz, BND, and luminescent material 
from Alq3 is shown. Here, if it depends 
for migratory [ of the electron within an 



organic carrier transportation layer ] on 
the level of lowest unoccup-ied molecular 
orbital (LUMO) of each ingredient, it 
depends for migratory [ of an electron 
hole ] on the level of high est occupied 
molecular orbital (HOMO) and it puts in 
another way, migration of the particle 
which has these charges wiU be reflected 
in the upper limit and minimum of a 
band gap of each ingredient. [ of a 
proper ] As the whole containing an 
electrode, an electron will be reflected in 
the electron affinity (eV) of each 
ingredient, and an electron hole wiU be 
reflected in the ionization energy (eV) of 
each ingredient. 

[0034] First, although there is a potential 
barrier between the electron affinity of 
cathode and LUMO of Alq3 about 
impregnation of the electron from a 
cathode electrode to an electronic 
transportation layer (ETL), it can get 
over and reaUze by impressing the 
electrical potential difference of a 
predetermined value between cathode 
and anode. And although there is a 
potential barrier between the ionization 
energy of anode and HOMO of the 
ingredient in HTL about impregnation of 
the electron hole from an anode electrode 
to an electron hole transportation layer 
(HTL), it can get over and reaUze by 
impressing an electrical potential 
difference between cathode and anode. 
[0035] Next, about migration of the 
electron hole in HTL, as shown in 
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drawing 4 , the hopping transmission 
which moves in the trapping site formed 
of mixing with PVCz and BND serves as 
a subject. That is, the electron hole which 
overcame gapA which is the difference of 
the ionization energy of anode and 
HOMO of BND by impression of an 
electrical potential difference overcomes 
gapB between HOMO of BND, and 
HOMO of PVCz one after another, and 
goes to ETL. Moreover, although some 
electrons poured into Alq3 overcome 
gapE by impression of an electrical 
potential difference, since gapD is large, 
it stops near an interface with ETL in 
HTL, and generates 1-fold term exciton 
which does not have a lifting and a 
charge for the electron hole to which the 
inside of HTL is conveyed, and 
recombination. The remaining electron 
generates an one-fold Ufting term exciton 
for the electron hole and recombination 
which were poured in within ETL. 
Although 1-fold term exciton results in 
deactivation after carrying out irregular 
migration of about lOnm, luminescent 
material is supplemented with it and it 
emits light in the light of a 
predetermined wavelength region. 
[0036] Drawing 5 is each light absorption 
spectrum of PVCz of a monolayer, the 
PVCz layer by which the coumarin 6 was 
doped, and the coumarin 6 which exists 
by 2.85x10*5 (mol/1) in ethanol. Among 
drawing, a broken line (a) is the 
absorption spectrum of PVCz, a 



continuous line (b) is the absorption 
spectrum of a PVCz layer with which the 
coumarin 6 was doped, and an alternate 
long and short dash line (c) is the 
absorption spectrum of the ethanol 
solution of a coumarin 6. A coumarin 6 
has an absorption peak near 400nm - 
500nm in PVCz from a continuous line (a) 
and a continuous line (b), and the PVCz 
itself mainly has the property which 
absorbs light 350nm or less. 
[0037] Drawing 6 is the spectrum Fig. of 
the EL (electroluminescence) property of 
a PVCz monolayer, and PL 
(photoluminescence) property. A drawing 
destructive line is an emission spectrum 
by impression of an electrical potential 
difference, and a continuous line is an 
emission spectrum by the extinction of 
the light of a predetermined wavelength 
region. PVCz has EL peak and PL peak in 
about 400nm. 

[0038] In the case of the monolayer mold 
of PVCz, produce luminescence to which 
the PVCz itself has a peak in about 
400nm by the recombination of an 
electron and an electron hole, and a 
coumarin 6 absorbs this part, and have 
become luminescence of the duplex of 
emitting light from drawing 5 and 6, but 
In the organic electroluminescence light 
emitting device 12 of the two-layer 
structure of this operation gestalt, as 
shown in drawing 16 , PVCz does not 
almost have luminescence of 400nm peak, 
and since only luminescence of 
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luminescent material is checked, it is 
guessed that conversion efficiency is 
performed very good. 
[0039] According to such an operation, 
the organic electroluminescence light 
emitting device 12 of this operation 
gestalt can be driven on lowbattery 
conditions, and can attain 
lowpower-ization. For this reason, the 
portabiUty of a display 11 can be raised. 
Moreover, since luminescence with an 
organic EL device 12 takes place near the 
interface of the electron hole 
transportation layer 17 and the electronic 
transportation layer 16 as described 
above, it does not almost have loss of the 
quantity of Ught that light should just 
pass the electron hole transportation 
layer 17 and the anode electrode 19 in the 
direction of thickness substantially. For 
this reason, the light for a display of 
sufficient quantity of light can be 
generated. Furthermore, since smooth 
and uniform thickness can be formed by 
having constituted the 

electroluminescence layer from an 
organic compound, it can consider as the 
good lighting of the homogeneity within a 
field of luminescence. In addition, since 
low-power-ization is attained as 
described above when using in the state 
of dark, a cell drive may be performed 
and a power source may be made to take 
and drive from a plug socket. 
[0040] As mentioned above, although the 
operation gestalt 1 was explained, the 



case where inorganic EL ingredient is 
used as an electroluminescence layer 
here, and the above-mentioned operation 
gestalt 1 are compared and examined. In 
the operation gestalt 1, the thickness of 
an electroluminescence layer is about 
0.15 micrometers, and can form evenly 
using a spin coating method. On the other 
hand, if inorganic EL ingredient, for 
example, EL ingredient of a titanium 
system, is appUed to an 
electroluminescence layer, EL thickness 
from which suitable effective electric field 
and suitable luminescence are obtained 
will be set to dozens of micrometers. For 
this reason, in the case of inorganic EL 
light emitting device, the distance d of 
the reflected lights explained using 
drawing 2 in the above-mentioned 
operation gestalt 1 becomes long sharply 
from the distance d of the operation 
gestalt 1. Moreover, light is emitted by 
the recombination of the electron and 
electron hole where the luminescence 
mechanism was poured in into the 
electroluminescence layer in the 
operation gestalt 1. Such an 
electroluminescence layer can be caught 
in semi-conductor. On the other hand, in 
inorganic EL light emitting device, it is 
thought by introducing an electron by the 
tunnel effect etc. into an 
electroluminescence layer, being 
accelerated by the high electric field 
currently impressed to the 
electroluminescence layer, colliding with 
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a luminescent center, and giving energy 
that luminescence is caused. That is, the 
mechanism of inorganic EL light emitting 
device can be caught in dielectric 
breakdown. If it thinks from this point, it 
can be said that it is easy to attain 
lowpower-ization rather than the case 
where the direction at the time of using 
an organic system electroluminescence 
layer uses an inorganic system 
electroluminescence layer. In addition, 
since luminescent material cannot be 
added in a luminous layer in inorganic 
EL Ught emitting device, control which 
emits light in the color of arbitration like 
an organic electroluminescence light 
emitting device is very difficult. 
[0041] With this operation gestalt, both 
the color by the color filter 27 and the 
color by the organic electroluminescence 
light emitting device 12 can be set up, 
and the difficult color specification 
according to the purpose becomes 
possible only with a color filter 27. With 
the above-mentioned operation gestalt, 
although the reflector was smooth mirror 
plane structure, the reflective cathode 
electrode 15. can perform a uniform 
display while the angle of visibility of a 
liquid crystal display will also spread, if 
the structure of forming and scattering 
irregularity over a reflector is appUed. 
Moreover, the organic EL device excels 
the inorganic EL element in the point 
which can perform a setup of the 
luminescent color by adding the 



luminescent material which emits light 
in the hght of the wavelength region of 
arbitration. For this reason, in this 
operation gestalt, in addition to the 
configuration of the polarizing plate 
which carries out the linearly polarized 
light, the phase contrast plate which 
carries out elliptically polarized light, or 
liquid crystal, since a foreground color 
can be set up with the luminescent color 
of the organic electroluminescence light 
emitting device 12, selection of a color 
with more wide width of face is attained. 
[0042] (Operation gestalt 2) Drawing 7 is 
the sectional view showing the operation 
gestalt 2 of the display of this invention. 
In the display 11 of this operation gestalt, 
the configuration of the liquid crystal 
display section 13 is the same as that of 
the above-mentioned operation gestalt 1. 
The configuration of the organic 
electroluminescence Ught emitting device 

12 is a configuration that have been 
arranged so that a substrate 14 may 
counter the liquid crystal display section 

13 (to before side), and the anode 
electrode 19, the electroluminescence 
layer 18, and the reflective cathode 
electrode 15 were formed in the rear face 
of a substrate 14 one by one. In addition, 
the component of the electroluminescence 
layer 18 is the same as that of the 
above-mentioned operation gestalt 1. 
Power consumption of the organic 
electroluminescence hght emitting device 
12 can be made low, and good 
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luminescence of the homogeneity within 
a field can be made to perform like the 
above-mentioned operation gestalt 1 also 
in this operation gestalt. Furthermore, 
also in this operation gestalt, the display 
which controls loss of the quantity of Ught 
of outdoor daylight like the operation 
gestalt 1, and has good contrast is 
enabled. With this operation gestalt, the 
anode electrode 19 is arranged on a 
substrate 14, and since the reflective 
cathode electrode 15 which is easy to 
deteriorate in the photoresist etching 
reagent of each process in a manufacture 
process etc. can be formed at the end, the 
good organic electroluminescence light 
emitting device 12 of quality can be 
offered. 

[0043] (Operation gestalt 3) Drawing 8 is 
the sectional view showing the operation 
gestalt 3 of the display of this invention. 
In the display of this operation gestalt, 
the liquid crystal display section 13 
adopts the liquid crystal mode in which 
the back polarizing plate 24 in the 
above-mentioned operation gestalt 1 is 
omissible. Moreover, as for the organic 
electroluminescence Hght emitting device 
12, it comes to form the anode electrode 
19, the electroluminescence layer 18, and 
the reflective cathode electrode 15 in the 
rear face of the after [ the liquid crystal 
display section 12 ] transparence 
substrate 21 one by one in one. Other 
configurations in this operation gestalt 
are the same as that of the operation 



gestalt 2 described above when removing 
the point without the back polarizing 
plate 24. By having considered as such a 
configuration, the display 11 which the 
organic electroluminescence light 
emitting device 12 and the hquid crystal 
display section 13 unified can be realized, 
and it can consider as compact structure 
with a thin shape. In addition, the 
operation and actuation in this operation 
gestalt are the same as that of the 
above-mentioned operation gestalt 2. 
[0044] (Operation gestalt 4) Drawing 9 is 
the sectional view showing the operation 
gestalt 4 of the display of this invention. 
In the display of this operation gestalt, it 
is the same as that of the operation 
gestalt 1 which the configuration of the 
liquid crystal display section 13 described 
above. The organic electroluminescence 
light emitting device 12 is the 
configuration transposed to cathode 
electrode 15a which the reflective cathode 
electrode 15 of the above-mentioned 
operation gestalt 1 becomes with a 
transparent electrode ingredient. 
Moreover, the diffuse reflection plate 33 
which scatters incident light behind the 
organic electroluminescence light 
emitting device 12 is arranged. By 
considering as such a configuration, as 
shown in drawing 6 , by ******, the liquid 
crystal display section 13 and the organic 
electroluminescence Ught emitting device 
12 are passed, it is reflected with the 
diffuse reflection plate 33, and the 
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incident light a which is outdoor daylight 
turns into the reflected light b. At this 
time, the reflected light b serves as a 
beam of hght of a large number which are 
scattered about with the diffuse reflection 
plate 33 and progress in the many 
directions instead of a single beam of 
light in fact. For this reason, the 
homogeneity within a field of the light 
which carries out incidence to the liquid 
crystal display section 13 from back can 
be raised. The display according to the 
orientation of the liquid crystal of the 
liquid crystal display section 13 is 
attained by driving the organic 
electroluminescence light emitting device 
12, and making the light c for a display 
emit light in the state of dark. In this 
operation gestalt, if incident light a hits 
the front face of the difEuse reflection 
plate 33 as described above, these 
incident light a can be scattered about 
and equalization of the reflected light can 
be attained. Other configurations in this 
operation gestalt are the same as that of 
the above-mentioned operation gestalt 1 
and abbreviation. 

[0045] (Operation gestalt 5) Drawing 10 
is the sectional view showing the 
operation gestalt 5 of the display of this 
invention. In the display of this operation 
gestalt, if the point of having formed the 
diffusion plate 41 in the firont face of the 
front polarizing plate 23 of the liquid 
crystal display section 13 is removed, it 
will be the same configuration as the 



operation gestalt 1. The layer of a 
mutually different refractive index is the 
plate by which two or more laminatings 
were carried out, and the diffusion plate 
41 has the function to diffuse the 
travelling direction of light, when the 
light by which incidence was carried out 
causes reflection and transparency by the 
interface of each class. In the display of 
such structure, since it is again spread to 
the diffusion plate 41 after the outgoing 
radiation Ught b which carried out 
incidence to liquid crystal 22, and was 
reflected by reflection of the reflective 
cathode electrode 15 as a reflective mold 
after incident light a diffused to the 
diffusion plate 41 once penetrates the 
front polarizing plate 23, while the angle 
of visibility of a liquid crystal display also 
spreads more, uniform brightness can be 
displayed from being spread in a duplex. 
Moreover, since it is spread once also in 
the case of a transparency mold, the 
outstanding display can be performed. 
[00461 (Operation gestalt 6) Drawing 11 
is the sectional view showing the 
operation gestalt 6 of the display of this 
invention. In the display of this operation 
gestalt, if the point of having formed the 
diffusion plate 42 between the Uquid 
crystal display section 13 and the organic 
electroluminescence light emitting device 
12 is removed, it will be the same 
configuration as the operation gestalt 1. 
The layer of a mutually different 
refractive index is the plate by which two 
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or more laminatings were carried out, 
and the diffusion plate 42 has the 
function to diffuse the travelling direction 
of light, when the light by which 
incidence was carried out causes 
reflection and transparency by the 
interface of each class. In the display of 
such structure, as a reflective mold, since 
it is spread with the diffusion plate 42 
after incident Ught a passes hquid crystal 
22, and the outgoing radiation light b 
reflected by reflection of the reflective 
cathode electrode 15 diffuses to the 
diffusion plate 42 again, while the angle 
of visibility of a liquid crystal display also 
spreads more, uniform brightness can be 
displayed from being spread in a duplex. 
Moreover, since it is spread once also in 
the case of a transparency mold, the 
outstanding display can be performed. 
[0047] (Operation gestalt 7) Drawing 12 
is the sectional view showing the 
operation gestalt 7 of the display of this 
invention. In the display of this operation 
gestalt, if a point without the back 
polarizing plate 24 of the liquid crystal 
display section 13 is removed, it will be 
the same configuration as the operation 
gestalt 1. Since the polarizing plate was 
made [ as opposed to / since outdoor 
daylight penetrates the back polarizing 
plate 24 twice as a reflective mold with 
the operation gestalt 1 and it is 
penetrating only once as a transparency 
mold / the thing with the comparatively 
large difference of the brightness in a 



reflective mold and transparency mold ] 
into one sheet with this operation gestalt, 
permeability becomes good more, and the 
difference of the brightness in a reflective 
mold and transparency mold can be made 
small. 

[0048] (Operation gestalt 8) Drawine 13 
is the sectional view showing the 
operation gestalt 8 of the displa:y of this 
invention. the organic 

electroluminescence light emitting device 
12 which 11 in the said drawing is a 
display and has been relatively arranged 
back with the liquid crystal display 
section 13 " since - a profile 
configuration is carried out. The metal 15 
of the light reflex nature of a low work 
function, for example, the reflective 
cathode electrode which becomes by Mgin, 
is formed on the substrate 14 which the 
organic electroluminescence light 
emitting device 12 becomes with glass. In 
addition, it is close to the electron affinity 
of electronic transportation layer 16 
ingredient with which an ingredient with 
a low work function is desirable with an 
ingredient, and the electron afi&nity (eV) 
is reflected in the level of a minimum sky 
molecular orbital (LUMO) of the 
ingredient of the electronic 
transportation layer 16 fi:om a viewpoint 
of electron emission nature as an 
ingredient of the reflective cathode 
electrode 15, or it is desirable that it is 
smaller than it. Moreover, the ingredient 
which has reflexibility fi*om a viewpoint 
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of light reflex nature to the light (400nm 
or more electromagnetic wave 800nm or 
less) more is desirable. On the reflective 
cathode electrode 15, the 
electroluminescence layer 18 which 
comes to carry out the laminating of the 
** to the electron hole transportation 
layer 17 where the electronic 
transportation layer 16 which consists of 
Alq3, and PVCz, BND and luminescent 
material were intermingled one by one is 
formed. The laminating of the anode 
electrode 19 is carried out on the 
electroluminescence layer 18. 
[0049] Luminescent material absorbs the 
light of a predetermined wavelength 
region, is a dopant which consists of red 
and a photoluminescence 

(photoluminescence) ingredient which 
emits light green and blue, respectively, 
and is doped by the electron hole 
transportation layer and/or the electronic 
transportation layer. As a red dopant, 
there is DCMl and the orange thru/or red 
luminescence which has a luminescence 
peak near 600nm as shown in drawing 16 
is produced. There is a coumarin 6 as a 
green dopant and green luminescence 
which has a peak in 500nm ■ 550nm as 
shown in drawing 16 is shown. There is 
Quinacridone as other green dopants. 
TPB is appUed as a blue dopant. As other 
blue dopants, there are -bis(2 and 
2*-diphenylvinylene) bi-phenyl, and 4 and 
4 *4, 4'-bis(2-carbazole) (vinylene) 
biphenyl, a tetraphenylbutadiene 



derivative, a cyclopentadiene derivative, 
an oxadiazole derivative, etc. the 
spectrum of the color filter which about 1 
/ 100 • 4/100 come out comparatively, and 
the mole fi-action to a PVCz unit unit is 
mixed, and mentions a red dopant, a 
green dopant, and a blue dopant later, 
respectively " the amount of dopes is 
adjusted in accordance with a spectrum. 
[0050] The liquid crystal display section 
13 is arranged at the external surface 
side of the anode electrode 19 of the 
organic electroluminescence light 
emitting device 12, and has structure 
which enclosed liquid crystal 45 between 
the before [ the pair by which the firont 
polarizing plate 23 and the back 
polarizing plate 24 were formed in both 
external surface, respectively ] 
transparence substrate 20, and the after 
transparence substrate 21. The firont 
orientation film 29 with which the last 
transparence substrate 20 consists of 
poljdmide with which the common 
electrode 25 which has 70% or more of 
permeability in the field of the opposite 
inside to the Ught which consists of ITO 
was formed over the whole viewing-area 
surface, and orientation processing was 
carried out on the common electrode 25 is 
formed. According to the pixel array, the a 
large number array of TFT31 which is the 
switching element connected to the pixel 
electrode 30 and the pixel electrode 30 
which become by ITO is carried out at the 
opposite inside side of the back 
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transparence substrate 21. The array 
pattern is the matrix array arranged 
together with the direction of a train 
which intersects perpendicularly with a 
line writing direction and it. The gate 
electrode is connected to the gate line 
which outputs a selection electrical 
potential difference, and TFT31 is 
connected to the drain line on which the 
drain electrode outputs a signal level. 
Pattern formation of the interlayer 
insulation film 34 which consists of 
siUcon nitride is carried out, it consists of 
polyimide on the pixel electrode 30 and 
an interlayer insulation film 34, and the 
back orientation film 32 with which 
orientation processing was performed is 
formed in the non-pixel field containing 
these [TFT31]. 

[0051] Between the firont orientation film 
29 and the back orientation film 32, the 
liquid crystal 45 by which initial 
orientation was carried out in the 
predetermined direction intervenes. The 
molecule of liquid crystal 45 is regulated 
by the orientation film 29 and 32, and is 
carrying out twist orientation of the 
direction of orientation on the orientation 
film 29 and 32 in the direction 
predetermined on **10-degree 75-degree 
twist square toward the substrate side of 
another side firom one substrate side in 
the condition of having incUned with few 
pre tilt angles to the 29 or 32nd page of 
said orientation film. 
[0052] And the value of deltand which is 



the product of refiractive-index anisotropy 
deltan of liquid crystal 45, and the liquid 
crystal thickness d in this display 11, 
According to the electrode 30 of both the 
substrates 20 and 21 of the Uquid crystal 
display section 13, and the electrical 
potential difference impressed among 25, 
the color of outgoing radiation light in 
case incident light is the white light has 
set up the sense of the transparency shaft 
of the polarizing plates 23 and 24 of a 
fi-ont flesh-side pair so that it may change 
to red, green, blue, black, and white at 
least. 

[0053] Drawing 14 is drawing which 
looked at the sense of the orientation 
condition of the liquid crystal molecule of 
the above-mentioned liquid crystal 
display section 13, and the transparency 
shafb of each polarizing plates 23 and 24 
{rom the firont-face side of a liquid crystal 
display, and with this operation gestalt, 
while setting the value of deltand of the 
liquid crystal display section 13 as 800nm 
- llOOnm, polarizing plates 23 and 24 
make the following sense each 
transparency shaft 23a and 24a, and are 
arranged. 

[0054] Namely, direction of Liquid crystal, 
molecular orientation (direction of 
rubbing of orientation film 32) 21a [ / 
near the one substrate 21 of the Uquid 
crystal display section 13, for example, a 
substrate, 1 Hke drawing 14 Direction of 
liquid crystal molecular orientation 
(direction of rubbing of orientation film 
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32) 20a [ / near the substrate 20 of a 
52.5-degree direction / **5-degree / and 
another side ] in the clockwise direction 
to the axis of abscissa S of the liquid 
crystal display section 13 It is in the 
counterclockwise direction in the 
**5-degree direction of 52.5 degree to said 
axis of abscissa S, and the liquid crystal 
molecule is carrying out twist orientation 
of the twist direction in the clockwise 
direction on **10-degree 75-degree twist 
square toward the substrate 20 from the 
substrate 21, as the broken-line arrow 
head showed. 

[00551 If direction of liquid crystal 
molecular orientation 21a [ / near the 
substrate 21 of the liquid crystal display 
section 13 ] is made into a 0-degree 
direction, and transparency shaft 24a of 
the polarizing plate 24 which counters 
the substrate 21 of the liquid crystal 
display section 13 It is in the twist 
direction and hard flow of said liquid 
crystal molecule in the **3-degree 
direction of 52.5 degree, and 
transparency shaft 23a of the polarizing 
plate 23 which counters the substrate 20 
of the liquid crystal display section 13 is 
in said twist direction and hard flow in 
the **3-degree direction of 47.5 degree. 
[0056] The color liquid crystal display of 
this operation gestalt is what colors light 
using a birefiringence operation of the 
liquid crystal layer of the Uquid crystal 
display section 13, and the polarization of 
the polarizing plates 23 and 24 of a pair. 



The linearly polarized light which 
penetrated and carried out incidence of 
the polarizing plate 23 in this color liquid 
crystal display A polarization condition is 
changeable in the process which passes 
along the liquid crystal display section 13 
with a birefringence operation of the 
liquid crystal layer, and each wavelength 
light turns into light used as the 
elUptically polarized light from which a 
polarization condition differs, respectively, 
and carries out incidence to a polarizing 
plate 24. The light which penetrated this 
polarizing plate 24 turns into coloring 
light of a color according to the ratio of 
the optical reinforcement of each 
wavelength light which constitutes that 
light, and it is reflected with the 
reflective cathode electrode 15, and this 
coloring light penetrates said polarizing 
plate 24, liquid crystal display section 13, 
and polarizing plate 23 in order, and 
carries out outgoing radiation to the 
front-face side of a liquid crystal display. 
[0057] In addition, the light reflected 
with the reflective cathode electrode 15 is 
the process which carries out outgoing 
radiation to a front-face side, and in order 
for the liquid-crystal layer of the liquid 
crystal display section 13 to receive a 
birefringence operation in a path 
contrary to the time of incidence, to 
become the almost same linearly 
polarized Ught as the time of incidence 
and to carry out incidence to a polarizing 
plate 23, the Ught which penetrates and 
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carries out outgoing radiation of this 
polarizing plate 23 is a coloring light 
which hardly changes to the hght 
reflected with the reflective cathode 
electrode 15. 

[0058] And since a birefringence 
operation of the Hquid crystal layer of 
said Uquid crystal display section 13 
changes with change of the orientation 
condition of the liquid crystal molecule 
according to the applied voltage to this 
Uquid crystal layer and the polarization 
condition of the Ught which carries out 
incidence to said polarizing plate 24 in 
connection with it changes, coloring of 
light changes according to the ratio of the 
optical reinforcement of each wavelength 
hght which penetrates this polarizing 
plate 24. 

[0059] Namely, although a birefringence 
operation of a hquid crystal layer will 
become small along with starting and 
carrying out orientation and the start 
angle of this Uquid crystal molecule 
becoming large, a Uquid crystal molecule 
maintaining a twist orientation condition 
if an electrical potential difference is 
impressed between the electrode 25 of the 
liquid crystal display section 13, and 30 If 
a birefringence operation of the Uquid 
crystal layer of the liquid crystal display 
section 13 changes, since the polarization 
condition of the Ught which penetrates 
the Uquid crystal display section 13 and 
carries out incidence to a polarizing plate 
24 wiU change. Coloring of Ught changes 



according to the ratio of the optical 
reinforcement of each wavelength Ught 
which penetrates this polarizing plate 24, 
it is reflected with the reflective cathode 
electrode 15, and that Ught carries out 
outgoing radiation to the front -face side 
of the Uquid crystal display section 13. 
[0060] Thus, according to an electrode 25 
and the electrical potential difference 
impressed among 30, the color of the 
outgoing radiation Ught of this color 
Uquid crystal display, i.e., a foreground 
color, changes. The color which can be 
displayed by one pixel of this color liquid 
crystal display contains all of red, green, 
and blue in three primary colors, the 
black which is the dark display of an 
achromatic color mostly, and the white 
which is ****** of an achromatic color 
mostly. 

[0061] Drawing 15 is the a*-b* 
chromaticity diagram showing change of 
the foreground color of the 
above-mentioned color Uquid crystal 
display. Like this drawing 15 , by the 
electrode 25 of the Uquid crystal display 
section 13, and the initial state which is 
not impressing the electrical potential 
difference among 30, the foreground color 
of the above-mentioned color liquid 
crystal display is a color near purple (P), 
and changes in order of the direction of 
an arrow head, i.e., (Red R) -> green (G) 
-> (blue B) •> black -> white, in 
connection with making high an electrode 
25 and the electrical potential difference 
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impressed among 30. Each foreground 
color of these red, green, blue, and black 
and white is a clear color with high color 
purity. 

[0062] Moreover, when the rate of 
outgoing radiation in a black display 
condition is set to R (min) and the rate of 
outgoing radiation in a white display 
condition is set to R (TV) in the time of R 
(5V) and apphed voltage being 7V in the 
time of apphed voltage being 5V, the rate 
of outgoing radiation of the 
above-mentioned color liquid crystal 
display is R(7V) = 29.55% with a% [ R(5V) 
= 22.85% 1 of R(min) = 2;78%. 
[0063] And the contrast CR of a display of 
the black in the above-mentioned color 
liquid crystal display, and white If 
contrast when setting applied voltage for 
displaying CR (5V) and white for the 
contrast when setting apphed voltage for 
displaying white to 5V to 7V is set to CR 
(7V) It is CR(5V) =8.22CR(7V) =10.63, 
and even when apphed voltage for, of 
course displaying white when applied 
voltage for displaying white is set to 7V is 
set to 5V, contrast high enough is 
acquired. 

[0064] The molecule of the hquid crystal 
45 of the liquid crystal display section 13 
is carrying out twist orientation of such a 
foreground color and contrast in the 
direction predetermined on **10-degree 
75-degree twist square toward the 
substrate 20 side from the substrate 21 
side. While the value of deltand of this 



Uquid crystal display section 13 is 800nm 
• llOOnm When direction of orientation 
21a of a liquid crystal molecule [ / near 
the substrate 21 ] is made into a O'degree 
direction. Transparency shaft 24a of a 
polarizing plate 24 to the twist direction 
and hard flow of a liquid crystal molecule 
The **3-degree direction of 52.5 degree, 
Display quality worsens in the order of 
contrast and a foreground color as the 
degree will become large, if transparency 
shaft 23a of a polarizing plate 23 is 
obtained a condition [ being set up in the 
**3-degree direction of 47.5 degree ] to 
said twist direction and hard flow and 
these conditions have said range removed. 
[0065] Therefore, while coloring light 
according to this color liquid crystal 
display, without using a color filter, two 
or more colors by the same pixel are 
displayed, moreover, while making 
contrast high, the white which is the base 
of a display, black and red, green, and 
blue three primary colors can be 
displayed, and clear and rich multicolor 
color display of color can be reahzed. 
[0066] Moreover, when using as a 
transparency mold, as the conventional 
ECB liquid crystal display was shown in 
drawing 29 , the rate of outgoing 
radiation changed with foreground colors. 
Compared with other colors, brightness 
could not check especially blue by looking 
easily low. Although a coumarin 6 can be 
apphed as DCMl and a green dopant, 
TPB can be apphed as a blue dopant as a 
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red dopant and white luminescence can 
be carried out in the organic 
electroluminescence light emitting device 
12, if the mixing ratio of a dopant is 
appUed so that light may be emitted in 
blue white, blue brightness becomes high 
relatively and brightness balance to each 
color can be made good. Thus, since the 
luminescent material which emits light 
in each color can be set as arbitration, the 
color and brightness of a foreground color 
according to the purpose are controllable 
by the organic electroluminescence light 
emitting device 12. 

[0067] (Operation gestalt 9) Drawing 17 ■ 
drawing 19 show the operation gestalt 9 
of this invention, and drawing 17 is the 
sectional view of a color liquid crystal 
display, the organic electroluminescence 
light emitting device 12 by which the 
display 11 of this operation gestalt has 
been relatively arranged back with the 
Uquid crystal display section 13 *• since - 
a profile configuration is carried out. The 
liquid crystal display section 13 has the 
structure where liquid crystal 45 was 
enclosed between the before [ a pair ] 
transparence substrate 20, and the after 
transparence substrate 21, the phase 
contrast plate 49 has been arranged at 
the lateral surface of the last 
transparence substrate 20, the firont 
polarizing plate 23 has been arranged at 
the external surface side of the phase 
contrast plate 49, and the back polarizing 
plate 24 has been arranged at the 



external surface side of the back 
transparence substrate 21. The firont 
orientation film 29 with which the last 
transparence substrate 20 consists of 
polyimide with which the common 
electrode 25 which has 70% or more of 
permeabiUty in the field of the opposite 
inside to the light which consists of ITO 
was formed over the whole viewing-area 
surface, and orientation processing was 
carried out on the common electrode 25 is 
formed. According to the pixel array, the a 
large number array of TFT31 which is the 
switching element connected to the pixel 
electrode 30 and the pixel electrode 30 
which become by ITO is carried out at the 
opposite inside side of the back 
transparence substrate 21. The array 
pattern is the matrix array arranged 
together with the direction of a train 
which intersects perpendicularly with a 
line writing direction and it. The gate 
electrode is connected to the gate line 
which outputs a selection electrical 
potential difference, and TFT31 is 
connected to the drain line on which the 
drain electrode outputs a signal level. 
Pattern formation of the interlayer 
insulation film 34 which consists of 
siUcon nitride is carried out, it consists of 
polyimide on the pixel electrode 30 and 
an interlayer insulation film 34, and the 
back orientation film 32 with which 
orientation processing was performed is 
formed in the non-pixel field containing 
these [ TFT31 ]. Between the firont 



28/40 



JP10-078582A 



orientation film 29 and the back 
orientation film 32, the liquid crystal 45 
by which initial orientation was carried 
out in the predetermined direction 
intervenes. 

[0068] In the color liquid crystal display 
of this operation gestalt The value of 
deltand of the Uquid crystal 45 by which 
the closure was carried out to the liquid 
crystal display section 13 interior, and 
the value of the retardation of the phase 
contrast plate 49, According to an 
electrode 25 and the electrical potential 
difference impressed among 30, the color 
of outgoing radiation light in case 
incident light is the white light has set up 
the sense of the transparency shaft of the 
polarizing plates 23 and 24 of a front 
flesh-side pair, and the lagging axis of the 
phase contrast plate 49 so that it may 
change to red, green, blue, black, and 
white at least. 

[0069] Drawing 18 is drawing which 
looked at the sense of the orientation 
condition of the liquid crystal molecule by 
which the closure was carried out, the 
transparency shaft of each polarizing 
plates 23 and 24, and the lagging axis of 
the phase contrast plate 49 firom the 
screen side of a display 11. With this 
operation gestalt While setting the value 
of 75 degrees **3 degrees and deltand as 
800nm • llOOnm for the twist angle of a 
liquid crystal molecule and using that 
whose value of a retardation is 
60nm**20nm as a phase contrast plate 



49 The transparency shafts 23a and 24a 
were made into the following sense, a side 
front and the background polarizing 
plates 23 and 24 have been arranged, the 
lagging-axis 49a was made into the 
following sense, and said phase contrast 
plate 49 is arranged. 

[0070] Namely, direction of liquid crystal 
molecular orientation 21a [ / near one 
substrate 21, for example, a rear-face side 
substrate, ] Hke drawing 18 Direction of 
Uquid crystal molecular orientation 20a 
[ / near the fi:ont-face side substrate 20 of 
a 52.5-degree direction / **5-degree / and 
another side ] in the clockwise direction 
to the axis of abscissa S of the liquid 
crystal display section 13 It is in the 
counterclockwise direction in the 
**5-degree direction of 52.5 degree to said 
axis of abscissa S, and the liquid crystal 
molecule is carrying out twist orientation 
of the twist direction in the clockwise 
direction on **10 degree 75-degree twist 
square toward the firont-face side 
substrate 20 firom the rear-face side 
substrate 21, as the broken-Une arrow 
head showed. 

[0071] If direction of liquid crystal 
molecular orientation 21a [ / near the 
rear-face side substrate 21 ] is made into 
a 0-degree direction, and transparency 
shaft 24a of the background polarizing 
plate 24 which counters the rear-face side 
substrate 21 Transparency shaft 23a of 
the side fi-ont polarizing plate 23 which is 
in the twist direction and hard flow of 
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said liquid crystal molecule in the 
**3-degree direction of 52.5 degree, and 
counters the front-face side substrate 20 
It is in said twist direction and hard flow 
in the **3-degree direction of 60.5 degree, 
and lagging-axis 49a of the phase 
contrast plate 49 is in said twist direction 
and hard flow in the **3-degree direction 
of 52.5 degree further. 
[0072] The display 11 of this operation 
gestalt is what colors light using a 
birefringence operation of the liquid 
crystal layer of the liquid crystal display 
section 13 and a birefringence operation 
of the phase contrast plate 49, and the 
polarization of the polarizing plates 23 
and 24 of a pair. The linearly polarized 
hght which penetrated and carried out 
incidence of the side front polarizing 
plate 23 in this color liquid crystal 
display A polarization condition is 
changeable with a birefringence 
operation of said phase contrast plate 49 
and a birefringence operation of liquid 
crystal 45 in the process which passes 
along the phase contrast plate 49 and 
liquid crystal 45, and each wavelength 
light turns into light used as the 
elliptically polarized light from which a 
polarization condition differs, respectively, 
and carries out incidence to the 
background polarizing plate 24. The light 
which penetrated this background 
polarizing plate 24 turns into coloring 
light of a color according to the ratio of 
the optical reinforcement of each 



wavelength light which constitutes that 
light. It is reflected with the reflective 
cathode electrode 15, and this coloring 
light penetrates said background 
polarizing plate 24, liquid crystal 45, 
phase contrast plate 49, and side front 
polarizing plate 23 in order, and carries 
out outgoing radiation to the frt>nt-face 
side of a liquid crystal display. 
[0073] In addition, the light reflected 
with the reflective cathode electrode 15 is 
the process which carries out outgoing 
radiation to a frx)nt"face side, and in order 
for liquid crystal 45 and the 
phase-contrast plate 49 to receive a 
birefringence operation in a path 
contrary to the time of incidence, to 
become the almost same linearly 
polarized light as the time of incidence 
and to carry out incidence to the side 
front polarizing plate 23, the light which 
penetrates and carries out outgoing 
radiation of this side front polarizing 
plate 23 is the coloring Hght which hardly 
changes to the light reflected with the 
reflective cathode electrode 15. 
[0074] And since it changes with change 
of the orientation condition of the liquid 
crystal molecule according to the applied 
voltage to this Liquid crystal 45 and the 
polarization condition of the light which 
carries out incidence to the background 
polarizing plate 24 in connection with it 
changes, coloring of light changes 
according to the ratio of the optical 
reinforcement of each wavelength light 
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which penetrates this background 
polarizing plate 24, it is reflected with the 
reflective cathode electrode 15, and that 
light carries out outgoing radiation of the 
birefringence operation of liquid crystal 
45 to the front-face side of a display 11. 
[0075] Therefore, according to an 
electrode 30 and the electrical potential 
difference impressed among 25, the color 
of the outgoing radiation light of this 
display 11, i.e., a foreground color, 
changes. 

[0076] The color which can be displayed 
by one pixel of this display 11 contains all 
of red, green, and blue in three primary 
colors, the black which is the dark display 
of an achromatic color mostly, and the 
white which is ****** of an achromatic 
color mostly. 

[0077] Drawing 19 is the a*-b* 
chromaticity diagram showing change of 
the foreground color of a display 11. Like 
this drawing 19 , between an electrode 25 
and 30, the foreground color of a display 
11 is a color near purple (P), and changes 
in order of (Red R) -> green (G) -> (blue B) 
-> black -> white in connection with 
making high applied voltage between an 
electrode 25 and 30 by the electrical 
potential difference and the initial state 
which is not impressed. Each foreground 
color of these red, green, blue, and black 
and white is a clear color with high color 
purity. 

[0078] Moreover, when the rate of 
outgoing radiation of the display 



condition of the black in the display 11 of 
this operation gestalt is set to R (min) 
and the rate of outgoing radiation in a 
white display condition is set to R (7V) in 
the time of R (5V) and applied voltage 
being 7V in the time of applied voltage 
being 5V, the rate of outgoing radiation of 
this color liquid crystal display is R(7V) = 
28.91% with a% [ R(5V) = 23.64% ] of 
R(min) = 3.30%. 

[0079] And the contrast CR of a display of 
the black in this color liquid crystal 
display, and white If contrast when 
setting applied voltage for displaying CR 
(5V) and white for the contrast when 
setting applied voltage for displaying 
white to 5V to 7V is set to CR (TV) It is 
CR(5V) =7.16CR(7V) =8.76, and even 
when applied voltage for, of course 
displaying white when applied voltage for 
displaying white is set to 7V is set to 5V, 
contrast high enough is acquired. 
[0080] Therefore, while coloring Ught 
according to this display 11, without 
using a color filter, two or more colors by 
the same pixel are displayed, moreover, 
while making contrast high, the white 
which is the base of a display, black and 
red, green, and blue three primary colors 
can be displayed, and clear and rich 
multicolor color display of color can be 
realized. 

[0081] In addition, with the 
above-mentioned operation gestalt, 
although transparency shaft 23a of the 
side front polarizing plate 23 was set up 
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in the **3-degree direction of 52.5 degree 
to the 0-degree direction like drawing 18 , 
lagging-axis 49a of a 60.5-degree 
direction I **3-degree ] and the phase 
contrast plate 49 The value of 75 degrees 
**3 degrees and deltand for the twist 
angle of a liquid crystal molecule like this 
operation gestalt 800nm - llOOnm, When 
setting the value of the retardation of the 
phase contrast plate 49 to 60nm**20nm 
and setting transparency shaft 24a of the 
background polarizing plate 24 as the 
twist direction and hard flow of said 
liquid crystal molecule in the **3-degree 
direction of 52.5 degree, it receives in said 
0-degree direction. Transparency shaft 
23a of the side front polarizing plate 23 to 
the twist direction and hard flow of a 
Uquid crystal molecule The direction of 
the 51.5'degree **3 degrees - 60.5 degree 
range of **3 degrees, If lagging-axis 49a 
of the phase contrast plate 49 is in said 
twist direction and hard flow in the 
direction of the 42.5-degree **3 degrees - 
52.5 degree range of **3 degrees, white, 
black and red, green, and blue can be 
displayed by high color purity. 
[0082] (Operation gestalt 10) The 
operation gestalt 10 is explained below. 
With the operation gestalt 10, if a display 
11 removes the direction of transparency 
shaft 23a of the front polarizing plate 23, 
and the direction of lagging-axis 49a of 
the phase contrast plate 49, it will be the 
same configuration as the operation 
gestalt 9. Drawing 20 shows the 



operation gestalt 10 of this invention. It 
is drawing which looked at the sense of 
the orientation condition of the Uquid 
crystal molecule of the liquid crystal 
display section 13, the transparency 
shafts 23a and 24a of each polarizing 
plates 23 and 24, and the lagging axis of 
the phase contrast plate 49 from the 
display side of a display 11. This gestalt 
receives in the 0-degree direction 
(direction of liquid crystal molecular 
orientation 21a [ / near the rear-face side 
substrate 21 ]). Transparency shaft 23a of 
the side front polarizing plate 23 to the 
twist direction and hard flow of a liquid 
crystal molecule The **3-degree direction 
of 51.5 degree. Lagging-axis 49a of the 
phase contrast plate 49 is made into said 
twist direction and hard flow in the 
**3-degree direction of 42.5 degree, and 
the sense of the directions [ / near both 
the substrates 20 and 21 ] 21a and 20a of 
liquid crystal molecular orientation and 
transparency shaft 24a of the background 
polarizing plate 24 is the same as 
drawing 18 . 

[0083] Drawing 21 is the a*-b* 
chromaticity diagram showing change of 
the foreground color of the display 11 by 
the operation gestalt 10, and changes in 
order of (Red R) -> green (G) •> (blue B) -> 
black -> white in connection with the 
foreground color of this display 11 
making high apphed voltage between an 
electrode 25 and 30. Each foreground 
color of these red, green, blue, and black 
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and white is a clear color with high color 
purity. 

[0084] Moreover, the rate of outgoing 
radiation of the Ught in this display 11 is 
R(7V) = 30.60% with a% [ R(5V) = 
24.08% ] of R(min) = 2.76%. 
[0085] And CR (7V) is CR(5V) 
=8.72CR(7V) =11.09 about the contrast 
when setting applied voltage for 
displaying CR (5V) and white for the 
contrast when setting applied voltage for 
displaying white in this display 11 to 5V 
to 7V. 

[0086] (Operation gestalt 11) Drawing 22 
and drawing 23 show the operation 
gestalt 11 of this invention. With the 
operation gestalt 11, if a display 11 
removes the direction of transparency 
shaft 23a of the front polarizing plate 23, 
the direction of lagging- axis 49a of the 
phase contrast plate 49, and the direction 
of transparency shaft 24a of a polarizing 
plate 24, it will be the same configuration 
as the operation gestalt 9. Transparency 
shaft 23a [ in / in drawing 22 / the display 
11 of this operation gestalt ] of the 
orientation condition of the molecule of 
liquid crystal 45, and each polarizing 
plates 23 and 24, It is drawing which 
loolced at the sense of 24a and 
lagging-axis 49a of the phase contrast 
plate 49 from the front-face side of a 
liquid crystal display. With this operation 
gestalt While setting the value of 75 
degrees **3 degrees and deltand as 
800nm - llOOnm for the twist angle of a 



liquid crystal molecule and using that 
whose value of a retardation is 
60nm**20nm as a phase contrast plate 
49 The transparency shafts 23a and 24a 
were made into the following sense, a side 
front and the background polarizing 
plates 23 and 24 have been arranged, the 
lagging-axis 49a was made into the 
following sense, and said phase contrast 
plate 49 is arranged. 

[0087] Namely, direction of liquid crystal 
molecular orientation 21a [ / near one 
substrate 21, for example, a rear-face side 
substrate, ] like drawing 22 Direction of 
liquid crystal molecular orientation 20a 
[ / near the front-face side substrate 20 of 
a 52.5-degree direction / **5-degree / and 
another side ] in the clockwise direction 
to the axis of abscissa S of the liquid 
crystal display section 13 It is in the 
counterclockwise direction in the 
**5-degree direction of 52.5 degree to said 
axis of abscissa S, and the liquid crystal 
molecule is carrying out twist orientation 
of the twist direction in the clockwise 
direction on **10-degree 75-degree twist 
square toward the front- face side 
substrate 20 from the rear-face side 
substrate 21, as the broken-Une arrow 
head showed. 

[0088] If direction of liquid crystal 
molecular orientation 21a [ / near the 
rear-face side substrate 21 ] is made into 
a 0-degree direction, and transparency 
shaft 24a of the background polarizing 
plate 24 which counters the rear-face, side 
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substrate 21 Transparency shaft 23a of 
the side front polarizing plate 23 which is 
in the twist direction and hard flow of 
said liquid crystal molecule in the 
**3-degree direction of 47.5 degree, and 
counters the front- face side substrate 20 
It is in said twist direction and hard flow 
in the **3 degree direction of 36.5 degree, 
and lagging-axis 49a of the phase 
contrast plate 49 is in said twist direction 
and hard flow in the **3-degree direction 
of 138.5 degree further. 
[0089] Using a birefringence operation of 
liquid crystal 45 and a birefringence 
operation of the phase contrast plate 49, 
and the polarization of the polarizing 
plates 23 and 24 of a pair, the display 11 
of this operation gestalt colors light, and 
contains all the three primary colors 
[ color / which can be displayed by one 
pixel of this color liquid crystal display ] 
of red, green, and blue, the black it is 
[ black ] the dark display of an 
achromatic color mostly, and the white it 
is [ white ] ****** of an achromatic color 
mostly. 

[0090] Drawing 23 is the a*-b* 
chromaticity diagram showing change of 
the foreground color of a display 11. Like 
this drawing 23 , between an electrode 25 
and 30, the foreground color of a display 
11 is a color near purple (P), and changes 
in order of (Red R) *> green (G) > (blue B) 
-> black -> white in connection with 
making high apphed voltage between an 
electrode 25 and 30 by the electrical 



potential difference and the initial state 
which is not impressed. Each foreground 
color of these red, green, blue, and black 
and white is a clear color with high color 
purity. 

[0091] Moreover, if the rate of outgoing 
radiation of the display condition of the 
black in the display 11 of this operation 
gestalt 11 is set to R (min) and the rate of 
outgoing radiation in a white display 
condition is set to R (7V) in the time of R 
(5V) and applied voltage being 7V in the 
time of applied voltage being 5V The rate 
of outgoing radiation of this color liquid 
crystal display is R(7V) = 28.35% with a% 
[ R(5V) = 22.37% ] of R(min) = 1.85%. 
[0092] And the contrast CR of a display of 
the black in this display 11, and white If 
contrast when setting apphed voltage for 
displaying CR (6V) and white for the 
contrast when setting apphed voltage for 
displaying white to 5 V to 7V is set to CR 
(7V) It is CR(5V) =12.09CR(7V) =15.32, 
and even when applied voltage for, of 
course displaying white when appUed 
voltage for displaying white is set to TV is 
set to 5V, contrast high enough is 
acquired. 

[0093] Namely, the display 11 of this 
operation gestalt 11 While arranging one 
phase contrast plate 49 between one 
polarizing plate 23 of the polarizing 
plates 23 and 24 of the pair arranged on 
both sides of substrates 20 and 21 (this 
operation gestalt side front polarizing 
plate), and a substrate 20 The twist angle 
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of a liquid crystal molecule is made into 
75 degrees **10 degrees. Further the 
value of deltand of liquid crystal 45 
800nm - llOOnm, The red at the time of 
setting the value of the retardation of the 
phase contrast plate 49 to 60nm**20nm, 
According to this display 11, the 
arrangement conditions of the polarizing 
plates 23 and 24 with which the 
foreground color of green, blue, black, and 
white is obtained, and the phase contrast 
plate 49 based on existing besides the 
conditions of the operation gestalten 9 
and 10 While coloring light, without 
using a color filter, two or more colors by 
the same pixel are displayed, moreover, 
while making contrast high, the white 
which is the base of a display, black and 
red, green, and blue three primary colors 
can be displayed, and clear and rich 
multicolor color display of color can be 
reahzed. 

[0094] (Operation gestalt 12) Drawing 24 
is the sectional view showing the 
operation gestalt 12 of the display of this 
invention. 11 in the said drawing - a 
display " it is " the liquid crystal display 
section 13 and the organic 
electroluminescence light emitting device 
12 - since - a profile configuration is 
carried out, and if a point without the 
back polarizing plate 24 is removed, it 
will become the same configuration as the 
operation gestalt 8. In the liquid crystal 
display of such structure, since the 
polarizing plate was made into one sheet 



and permeability becomes good more, 
while the whole brightness becomes high, 
the difference of the brightness in a 
reflective mold and a transparency mold 
can be made small. 

[0095] When the liquid crystal display of 
an ECB mold like the operation gestalten 
8-12 was used as a transparency mold, as 
shown in drawing 29 , the rate of 
outgoing radiation changed with 
foreground colors. Compared with other 
colors, brightness could not check 
especially blue by looking easily low. 
Although a coumarin 6 can be applied as 
DCMl and a green dopant, TPB can be 
applied as a blue dopant, for example as a 
red dopant and white luminescence can 
be carried out in the organic 
electroluminescence light emitting device 
12 of the operation gestalten 8*12, if the 
mixing ratio of a dopant is applied so that 
light may be emitted in blue white, blue 
brightness becomes high relatively and 
brightness balance to each color can be 
made good. Thus, since the luminescent 
material which emits fight in each color 
can be set as arbitration, the color and 
brightness of a foreground color according 
to the purpose are controllable by the 
organic electroluminescence light 
emitting device 12. A difi^ision plate can 
be suitably arranged like the operation 
gestalten 4-6 to the display 11 of the 
operation gestalten 8*12, and a uniform 
display can be performed. 
[0096] (Operation gestalt 13) Drawing 25 
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is the sectional view showing the 
operation gestalt 13 of the display of this 
invention. 11 in the said drawing " a 
display - it is " the liquid crystal display 
section 13 and the organic 
electroluminescence Ught emitting device 
12 " since - a profile configuration is 
carried out. The liquid crystal display 
section 13 is arranged at the external 
surface side of the anode electrode 19 of 
the organic electroluminescence Ught 
emitting device 12, and has structure 
which enclosed liquid crystal 51 between 
the before [ a pair ] transparence 
substrate 20, and the after transparence 
substrate 21. The fi:ont orientation film 
29 with which the last transparence 
substrate 20 consists of polyimide with 
which the common electrode 25 which 
has 70% or more of permeability in the 
field of the opposite inside to the light 
which consists of ITO was formed over 
the whole viewing-area surface, and 
orientation processing was carried out on 
the common electrode 25 is formed. 
According to the pixel array, the a large 
number array of TFT31 which is the 
switching element connected to the pixel 
electrode 30 and the pixel electrode 30 
which become by ITO is carried out at the 
opposite inside side of the back 
transparence substrate 21. The array 
pattern is the matrix array arranged 
together with the direction of a train 
which intersects perpendicularly with a 
line writing direction and it. The gate 



electrode is connected to the gate line 
which outputs a selection electrical 
potential difference, and TFT31 is 
connected to the drain Une on which the 
drain electrode outputs a signal level. 
Pattern formation of the interlayer 
insulation film 34 which consists of 
silicon nitride is carried out, it consists of 
polyimide on the pixel electrode 30 and 
an interlayer insulation film 34, and the 
back orientation film 32 with which 
orientation processing was performed is 
formed in the non-pixel field containing 
these [ TFT31 ]. Between the fi-ont 
orientation film 29 and the back 
orientation film 32, the liquid crystal 51 
by which initial orientation was carried 
out in the predetermined direction 
intervenes. 

[0097] Liquid crystal 51 can be chosen 
fi-om the so-called PCGH liquid crystal 
which made phase transition (cholesteric 
- nematic) mold liquid crystal add 
dichromatic dye, PD (macromolecule 
distributed process input output 
equipment) liquid crystal, PD Uquid 
crystal, etc. 

[0098] With a display 11, since a 
polarizing plate and the color filter are 
absolutely none, while the difference of 
the brightness between a reflective mold 
and a transparency mold becomes smaller, 
high brightness can such be displayed. 
[0099] Although constituted firom the 
liquid crystal display section 13 and the 
organic electroluminescence light 
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emitting device 12 by the 
above-mentioned operation gestalten 
1-13, you may be the structure which has 
arranged the Mitsuyuki Hne writing 
direction control strip 53 as shown in 
drawing 26 (a) and (b) between the Uquid 
crystal display section 13 of the display 
11 of these operation gestalt, and the 
organic electroluminescence light 
emitting device 12. The Mitsujruki line 
writing direction control strip 53 consists 
of hght transmission nature ingredients, 
such as a polycarbonate, polyester, and 
the poly acryUc, and the refractive index 
is set as 1.3-1.4. Moreover, an opposed 
face side with the liquid crystal display 
section 13 is given to the micro prism 
configuration which is regularly irregular, 
and the Mitsuyuki hne writing direction 
control strip 53 has a plane structure 
with a smooth opposed face side with the 
organic electroluminescence hght 
emitting device 12. It is set up with the 
tilt angle theta between the smooth side 
of micro prism, and an inclined plane, 
and theta'. Here the incident angle of the 
Hght to the Mitsuyuki line writing 
direction control strip 53 The shaft of the 
direction of a normal by the side of the 
screen of the screen of the liquid crystal 
display section 13 or the shaft of the 
direction of a normal by the side of the 
hquid crystal display section 13 of the 
smooth base of a control strip 53 is made 
into 0 degree, and it is an inchnation to + 
(degree) and hard flow about the 



inclination by the side of the tilt angle 
between the smooth side of micro prism, 
and an inclined plane. * It defines by 
(degree). If a tilt angle is set as 25 
degrees, the incident light X whose 
incident angle at the time of a reflective 
mold is +30 degrees can carry out 
outgoing radiation as an outgoing 
radiation hght which is 0 degree. 
[OlOO] As mentioned above, although the 
operation gestalt 1 • the operation gestalt 
13 were explained, various kinds of 
modification which is not limited to these 
and accompanies the summary of a 
configuration is possible for this 
invention. For example, various kinds of 
liquid crystal modes, such as PC (phase 
transition) mode in which the STN LCD 
mode, the guest (host GH) liquid crystal 
mode, and the polarizing plate other than 
TN liquid crystal mode are not used for 
liquid crystal mode, PDLC (polymer 
dispersed liquid crystal) mode, PDLC/GH 
mode, cholesteric-Uquid-crystal mode, 
and PC liquid crystal / GH mode, are 
appUcable to the liquid crystal display 
section 13. It is possible to also change 
suitably configurations of the liquid 
crystal display section, such as existence 
of a color filter and existence of a 
polarizing plate, corresponding to such 
liquid crystal mode. 

[0101] Moreover, although considered as 
the configuration which joined the 
electron hole transportation layer 17 
which becomes about the 
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electroluminescence layer 18 by the 
electronic transportation layer 16 which 
becomes by Alq3, and PVCz, BND and 
white luminescent material with each 
above-mentioned operation gestalt, it is 
also possible to consider as the 
electroluminescence layer of a monolayer 
and the electroluminescence layer of the 
structure of three or more layers using 
other organic electroluminescence 
ingredients. 

[0102] Although PVCz and luminescent 
material which distribute luminescent 
material are made intermingled in the 
organic electroluminescence light 
emitting device 12 with the 
above-mentioned operation gestalten 
1-13 in order to control concentration 
quenching generated by the condensation 
by the hydrogen bond of luminescent 
material, the light of the luminescence 
wavelength region of Alq3 or electron 
hole transportation **** may be absorbed 
in Alq3 or Alq3 and an electron hole 
transportation layer, and the luminescent 
material which emits light in the light of 
a predetermined wavelength region may 
be made to add. Although itself emits 
light in a bluish green color by the 
recombination of an electron hole and an 
electron, Alq3 can emit light in a bluish 
green color with more high brightness, 
for example, if you make it intermingled 
with a coumarin 6. 

[0103] Although the Magnesium alloy 
was used as a reflective cathode electrode 



with each operation gestalt the scandium 
(Sc --) which are a hafnium (Hf, 3.63eV of 
work functions), and rare earth elements 
3.5eV of work functions, an yttrium (Y, 
3.1eV of work functions), A lanthanum 
(La, 3.5eV of work functions), a cerium 
(Ce, 2.9eV of work functions), A 
praseodymium (Pr), neodymium (Nd, 
3.2eV of work functions), a promethium 
(Pm), Samarium (Sm, 2.7eV of work 
functions), a europium (Eu, 2.5eV of work 
functions), A gadoUnium (Gd, 3.1eV of 
work functions), a terbium (Tb, work 
function), A dysprosium (Dy), 
HORUMOEMU (Ho), an erbium (Er, 
2.97eV of work functions), a thulium (you 
may be an alloy containing the simple 
substances and these elements of Tm, an 
ytterbium (Yb, 2,6eV of work functions), 
and a lutetium (Lu).) 

[0104] With the above-mentioned 
operation gestalten 1*13, although the 
reflector was smooth mirror plane 
structure, if the reflective cathode 
electrode 15 appUes the structure of 
forming and scattering irregularity over a 
reflector, uniform field luminescence can 
be irradiated and the angle of visibility of 
a liquid crystal display can also spread. 
[0105] With the above-mentioned 
operation gestalten 1-13, although the 
substrate 14 of the organic 
electroluminescence Ught emitting device 
12 was used as the glass substrate, if the 
sihcon oxide layer or the acrylic organic 
insulating layer of 1 micrometer * 5 
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micrometer thickness is applied to a 
substrate, while being able to make it 
thinner structure, the parallax by the 
difference in the refractive index of a 
substrate can be reduced. 
[0106] With the above-mentioned 
operation gestalten 1-13, although the 
liquid crystal display section 13 was the 
active drive by TFT31, it may be the 
passive -matrix drive which made the 
stripe configuration the electrode which 
counters on both sides of liquid crystal. 
[0107] 

[EfiEect of the Invention] According to this 
invention, it is effective in realizing the 
display equipped with the portability 
which can perform the display which has 
good contrast in ******, and has good 
contrast also in a dark condition, and can 
display with a low power so that clearly 
from the above explanation. 
DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing ll The sectional view showing 
the operation gestalt 1 of the display 
concerning this invention. 
[Drawing 2l The explanatory view 
showing an operation of the operation 
gestalt 1. 

[Drawing 3] The energy diagram which 
shows the effectiveness over the electron 
and the impregnation obstruction of an 
electron hole in an organic 
electroluminescence Ught emitting device. 
[Drawing 4] The energy diagram which 



shows the migration mechanism of the 
electron hole in an electron hole 
transportation layer (HTL). 
[Drawing 5] PVCz, PVCz by which the 
coumarin 6 was doped, the graph which 
shows each light absorption spectrum of 
the coumarin 6 which exists in ethanol. 
[Drawing 6] The spectrum Fig. showing 
EL property and PL property of PVCz. 
[Drawing 7] The sectional view showing 
the display of the operation gestalt 2. 
[Drawing 8] The sectional view showing 
the display of the operation gestalt 3. 
[Drawing 9l The sectional view showing 
the display of the operation gestalt 4. 
[Drawing lOl The sectional view showing 
the display of the operation gestalt 5. 
[Drawing 111 The sectional view showing 
the display of the operation gestalt 6. 
[Drawing 12] The sectional view showing 
the display of the operation gestalt 7. 
[Drawing 13] The sectional view showing 
the display of the operation gestalt 8. 
[Drawing 14] The explanatory view 
showing the condition of having seen the 
sense of the orientation condition of the 
liquid crystal molecule of the liquid 
crystal display section, and the 
transparency shaft of each polarizing 
plate from the front-face side of a liquid 
crystal display. 

[Drawing 15] The chromaticity diagram 
showing change of the foreground color of 
the color liquid crystal display of the 
operation gestalt 8. 

[Drawing 16] The graph which shows the 
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relation between a coumarin 6, and the 
wavelength of DCMl and EL 
reinforcement. 

[Drawing 17] The sectional view showing 
the display of the operation gestalt 9. 
[Drawing 18] The explanatory view 
showing the condition of having seen the 
sense of the orientation condition of a 
liquid crystal molecule, the transparency 
shaft of each polarizing plate, and the 
lagging axis of a phase contrast plate 
from the screen side of a display. 
[Drawing 19] The chromaticity diagram 
showing change of the foreground color of 
the display of the operation gestalt 9. 
[Drawing 2Ql The explanatory view 
showing the condition of having seen the 
sense of the orientation condition of the 
Uquid crystal molecule of the operation 
gestalt 10, the transparency shaft of each 
polarizing plate, and the lagging axis of a 
phase contrast plate from the screen side 
of a display. 

[Drawing 2l1 The chromaticity diagram 
showing change of the foreground color of 
the display of the operation gestalt 10. 
[Drawing 22] The explanatory view 
showing the condition of having seen the 
sense of the orientation condition of the 
liquid crystal molecule of the operation 
gestalt 11, the transparency shaft of each 
polarizing plate, and the lagging axis of a 
phase contrast plate from the screen side 
of a display. 

[Drawing 23l The chromaticity diagram 
showing change of the foreground color of 



the display of the operation gestalt 11. 
[Drawing 24] The sectional view showing 
the display of the operation gestalt 12. 
[Drawing 25] The sectional view showing 
the display of the operation gestalt 13. 
[Drawing 26] (a) It is the cross-section 
explanatory view in which is attained to 
and (b) shows the Mitsuyuki line writing 
direction control strip. 

[Drawing 27] The graph which shows the 
relation of the include angle of incident 
light and the include angle of outgoing 
radiation light according to whenever 
[ tilt-angle / of the Mitsuyuki line writing 
direction control strip ]. 
[Drawing 28l The sectional view showing 
the conventional display. 
[Drawing 29] The graph of the light to the 
light in the conventional ECB mold liquid 
crystal display by which incidence is 
carried out which carries out outgoing 
radiation which shows applied voltage, 
the color of outgoing radiation light, and 
the relation of ** comparatively (rate of 
outgoing radiation). 
[Description of Notations] 

11 Display 

12 Organic Electroluminescence Light 
Emitting Device 

13 Liquid Crystal Display Section 
15 Reflective Cathode Electrode 

18 Electroluminescence Layer 

19 Anode Electrode 

Incident hght (outdoor daylight) 
b Hikaru Idei 

c Light for a display (EL light) 
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1 1 i jgjga?!^ <b 5: W 0 §^ -s c <b T&^^r # ^ orrism:^ 

[0015] 

[^B«<DllJffi<D?f^fii] tiT. CCO^BJtce^^^^S^acD 

10 i^Tn-rKffi^-c^-s, i5iia*i ui^Tnisar* 
•3, ffl*fW{cf^:^K:Ea$n/twtaEL^**^i 2 

COWeiEL^^i^i 2<DBlWCCi2a$n/c?B[S 

[00 16] ^r. ^^Ei.^%m=f-\2(ommc'o\.> 
20 -eo^^isfo:^ (ev) t^Si-r^m^tei^M 

1 6 0«f4©»iaS^^«L3i (LUMO) (DlgfiiCCSi* 

6. J:«3pJta:Jfe (4 0 0nml^±8 0 0nm«T^Dm^ 
. - Km® 1 5 ?Sa^S^a5 1 3 oa^Ii^iJ^J^^T^ 
:t 0 KJl <b ;^cC ^ J: ^ X V s ^? ffi i' ^ ffl (. ^ r T ^ 
30 [0017] mMtJV- l 50±CC^S, iHjIi^C^ 

^^^asji 1 ^iimf&^tixi.^^. c(Dn.^mmm i s 

(Ommt. 2 0 n m- 1 0 0 n mWSX^ 0 , WM^^ 

PVC z i BND<!:^5feW»4^iiStP^^L/t:^j:-SiE 
?L$Sill® 1 7;&^. r •:r:7*r3- h^/c{i:^t*>^'- hi* 
^<7)S^^^cCcl:0^^^$txrci6- ccDiE?Liai^i 
lomrnkt.. 2 0 n 1 0 0 nmfiJgCC^S^nTli 
^. BNDJi. PVC z«{4^^ h^C>(^-r6'^:Mt^ 

40 Ti^i^i 0/1 0 0--2 0/1 0 o<^)iii-^rtgA^n. IE 

-eor. cne»^^»^SUil 6iiE?L«»35l® 1 7i 

coxud? hajus^. 3^-b>;<ll 1 8(Djliil{i. *^0 . 
1 5 uTdttj:^. J^cfe. tiTCCA I q 3. PVC z. B 

[0018] 
[|bl] 



C5) 
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A I q 3 



H H 




P VC z 




8 



NC CN 



H3C 




.CH3 



CH3 



10 



8ND 

(photoluninescence) itUi^^ti:^ h^$> 

^ • K — ^ ^' > h i U "C , 4- (di cyanomethy 1 ene) -2 
-methyl -6~ (p-d1 methyl ami nos ty ryl ) -4H-py ran ( I^T . 
DCMl) mi 6k:in'rJ:^{C6 0 0 nm^ifi 

CCD CM 1 (om^^^Tjk-ro 



30 



40 



OCM 1 

Wi& K-/>'> h <t Lt:. 3-C2'-benzothiazovl)-7-dieth 
ylaminocoumarin (WT» 4^ v »; >6 ) 0 . BU G 
tC77^TJ:^^5 0 0 nm--5 5 0 n mfflCC 

■To 

Ut5] 



20 



H5C2 




C2H5 



fifeOl^fe K-->'^'> h i or. quinaqridone («T. 

o 




K->'^'> h i tetraphenylbenzidine (ti 

T. TPB) . 4,4'-b1sC2.2*-dipheny1vinylene)biphe 
nyl, 4,4'-bis((2-carbazole)v1nylene)biphenvl, tetr 
apheny1butadieneif^{$« . cyclopentadien^^{$. oxa 
di azolegf Sf*^*i*» t(TCC T P B 

r. 



9 




T P B 



/I 0 0'-4/i 0 oo9i^-ctgA$n. ^i^rstf^ 

[0020] xb^hn;U^^ ':;-fe>;^ll 1 8(D±^ 

^ffi^cr^- K^S 1 9;0iiB;S$nrc^^, cor 

Km® 1 9 ^7^*5 J:OfW^E L^^fe^T- 1 2 r 

c 0 0 2 1 ] ^^{g 1 1 (ommE Lmm'f' i 

1 9 <!:^'&:bi^/cMJl*>. 0. 1 /i 10-0.2 umliS 
r-^-K^Sl 9-CS«bfcD. S#*:^V-K1i 

[0 0 2 2 ] ^X^C, ?gB^a^aJ 1 3cO^^CDSB§%ii^H^ 
fjiS?gSffi2 0fflOfccfcCMaS?«SS2 UBJi. HinLnc. 

0©SrWtcWfrffl3fe«2 37&iS2g§n, a20^SS2 1 

(Df^^cc { Jf^{i:)feS 2 4 ;5^g2g $ nri ^ ^ o mi ii7^« 2 

3<i:f^i:i7tS2 4i(j. -E-n-encD{i7fei*3??^sc^^ii3£ 

SS2 0(McDI$Ll^tg^tJ. 85jga^SS2 0<O>(tfS]rtiffl 
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®tc, :/'5'^ri5'-7::^>72 6, /7^-7 -{;l/^2 7;&^SiS 
EH • ^fiSStiri^-S. /7^-7 -/;l^^2 TtSf^fe. 

/c, Cn6:/'7--/^'7j:^:J?26*5ctO':^^'-:7^;l/:$r2 

^2 8±«: I TO;&i6^J:^ojm7feCC^0 7 0 5^«±O 
10 jSiltt^W'r^S3l^S2 5;&5a^IiiS±®CCt>/c-:>r 

Ytf^hU^. miBa^M2 9*5jg^3nrci^o 

"C^Sr^^h v>t^;^t5? (TFT) 3 1 H^ie^KC 

tit o x^m^n $ nr c ^ ie?^J^^• ^ - . • ^f77^^a 
t L/cHS^® 3 0 cD^'joc^sr ^n<omnm& ^oi^^ 

20 it^Jg^reU/c. t^t?i^-2>f';Ui5?ie?iJ^:0S^b-5o TFT 

s Ku-r>7>r>ccg5K$nrc^^. cne)TFT3i 

[0 0 2 3] ^^IPimt. fiFfSOSgfe507lc^®iRU. 

30 (photoluminescence) WI4?!^^6^^ K->'^•>^'C* 

5o /S^fe K->'^'> h i UTJi. 4-(dicyanomethylene)-2 
-fflethyl-^Cp-di methyl ami nostyry1)-4H-pvran (tiT» 
DCMl ) 3&s*0. Ell eCCTnf J:^^6 0 Onmf^fi 

[^fc4] 

[0 0 2 4] i^feK-->'^•> hi 3-(2 '-benzothiaz 

oyl)-7-d1 ethyl ami nocoumarin (iiiT. v V > 6 ) i)^ 
40 1 6CC^-rJ:')^C5 0 0 nm~5 5 0 n mfalCC 

[^t5] 

[0025] flfe<7),Sfe F— ^'^'V h i or. quinaqridone 
(WT, F>) 3&5*-2>, t<TtC=^:f-i:7»J F><D 

[{b6] 

[0 0 2 6] #fe F h t UX^t. tetraphenylben 
zidine (t(T. TPB). 4,4'-bis(2 ,2'-diphenylviny 
50 lene)bi phenyl, 4,4 '-bis ((2-carbazole) vinyl ene)b1ph 



(7) 
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enyl, tetraphenylbutadieneS^fi^. cvclopentadiene 

[it!]. 

Mtm^^^iyi 0 0-4/1 0 ocofo-^rtiAsn. 

[0 0 2 8 ] XU^ hP;l/^^^/-fe>X® 1 8CD±CC 10 

±stcr>'-Kmsi 9;0i?B^sn-ci,^5o cor 

[0 0 2 9 ] a^^gi 1 (om^E Lmtm^^ i 

UT. xUtJ^ hPJl/ = 4^5r-fe>X® 1 8 5:r>'- Km® 
1 9 <!:^^t>1f/clgilCfc. 0. I fMm-^O .2umm[ 

r K^fis 1 9r;SMLJ^c«3. Sl^;^v-K^ 

[0 03 0] ;xtc. ffijs^TnSis 1 3 <omnsu<owm^wm 
mmmm. 2 0 ffjj^ j: mmmm^ zimt. mTr^i^ti 

0 Om-li^c {Slums 2 3 ? n . f^^H^Stg 2 1 

(o^ky^^cmm^^zAmim-^nxi.^^. mm%w.2 

SS2 0ffliJcDI$L.C^«ji£{3:. mr2MS«2 0 (D^ffSlF^iM 

By ^ jiy^\^t^ti^ti:^h'7^y^iK^tcU. 

/c. cn6:^'^'>^'v;^^2 6fcctC>*:^'5'-:7^;l/^2 
7<D±CcCi. ig0^1±^Wr'5«lIM2 8;5^?B^3n. « 50 
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mm2 8±6C I TO?&>63&:-&^tB*^c5S0 7 0%«±CD 
Sai±*WT'S5l*jl^a2 5 3&i«7i^«±MtCto/c-:>t: 

K*^eAj:^o miier^M2 9:^i?f^^$n'coi^o m 
mms^2 KDMmmm^'Cu. i roxfji^m^^^ 

X^^mm^-yyiy^^ (TFT) 3 1 jOS, H^S^'Kc 

i 0/ciii*^ffi 3 0 OOyUOCRSr ^yiJoaS^ 3 0 3&S 
^^»3r6L/c. Cit>«5>-57=^l'a?g^Jlf3&s*Sp TFT 

3 1 kt. ^(o^-hmm^mvi^R^itifjr^v-b y 
^>(,cmm^ti. ^cD F u ^ >mm^^m^mK^mt}r 

-5 FU>r>^W'>(cig;^$nrc>'2)o cne)TFT3 1 

m'^Ai)^^^^- >Bf& ^ n . 3 0 ±Ra^mmm 

fcikl^\^B3 2i)mf&^tlX\.^^^ 
[0 0 3 1 ] CCDJ: ^ ^^cMfiSO^Tj^iSa 1 1 

m^ELB^'=Fi z^memn^^xm^^^m^ 

[0 03 2] m^^xmi^^^m^) coa^^a 1 1 
^mimxmi>^m^\t. m^E L^ym^ 1 2 ^tv 
iftmdcbxm^^^. mi<Di^wa.{mycx^^Amyt^ 

^^351 3^51®LrW^EL^7fe^T-l 2 CCA^-r 
AS^Ttati. Br|fi7^^2 3. ?Kh122. im^t^Z 

5. C(DAS*:)Ka«, T K^S 1 9 <hx h 
^^y^>:;<mi a^mj^LX^mtfV- K^ffii 5r 

xu>7 h a;^5:^-.^-fe>X/l 1 8c7:>7t:®&rS{iMt^Or 
TnOn^^o |Hl0CC:^rJ: A^:7t:a&J. fxMtiy 
- Km® 1 5rSi^-r^ttif*^b iT^- F^S 1 9© 

cn6tBI*7e:b<!:tHS**b.<i:<OSE^d«. T^-- F^ 
Si gixui; FpjU^^> 1 %t<OWM<om 

^i. Kmn^etrht. d= t •sin2e/cos0-C^ 
rc<bAST#-5, CCr. A*f«0 = 3O" tt^t. 
i^O .2 iLmXh^t-ftikt. d = 0. 2 At m IIS i 

C^/cCi4cJ:0. T^-F^Sl 9<hxu^ha;U^H^ 

-b >x ii 1 8 i(Dm;ia:)fa^^J^$ < jipx -5 c i ^o^r # 
nM\ 3ccAl4L/rgr:^^cffii4$n/cti^:c/z:m<DS 
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[0 0 3 3 ] (Bgt^^S-C^l^-Sii^) CtD^^gl 1 

PVCz. BNDSc;^W45&^6>3^j:^iE?LfS3ilJa<i:A 

(D^^fO^ttttti. lowest unoccup-ied molec 

ular orbital ,(LUMO) ommc^^^tl. JEIKO^ 
tfcttti. hicti-est occupied molecular orbital (HO 

MO) (ommc^n^tx. m^{fex.n&^. cn^mm^ 

m^usw+om^lM:^ (eV) i^jm^^ti. lEUkt. 
^tt3is[o-^:i->^bx^jm^- (ev) ^mk^n^ct 

,i [0 0 3 41 ^T, :^7V-K^S?!)^e>^-7^^5S® (ET 
L) ^<r>m^(DW<^^\jX\t. cathodeOm-?ISfO;^7 

i)K cathodeS:2/anodGr0i:c^SfiiO^E^en^]nt*-5C i 

- Km3&^6iE?Ll^^il ( H T L) ^<DlLll<Ol[^K^m 
l^X^t. anodeO-r^>^tx^.;U=f-<i:HTLF*30M*4 
C0HOMO<*:CDr^<D^7->>'-f JUPill:^?*^?!^^. cathod 
eRa'anodePaicmE^EPtti-r'S C iCCcfc 0 ^OS^r^ 

C 0 0 3 5 ] ^XtcH T LrtcDiE?L(D^Kl«:oc>r ^ 
4JCii^rJ:^tC. P VCz iBND<hti[>ig^CCj:O0^ 

il*iJ^j:'E>o anode(D-r:^■>{bx;^;^^"-<^:B 
N D <D H O M O <!: * -E) qapA ^ mBEcOEHJjDCC cfc 0 
^'DMx./cIE?L(i. BNDCDHOMOiPVCz^HO 
M O <h (DH^gapB ^ >X ^ i m 0 r E T L CCfS] 

S/c. Al q 3CcaA$n/cmT-(0-SMS. mEEO 
tm^C^ 0 gapE ^rmOMx.^)!)^. qapD;:^^A#i'^A:«?)^C 
HTLCC*5t:f^ETL<i:<^)^Sf4iaw:SS 0. HTLrt 

1 mmM^kt I 0 n m!gg<7):^*MJJ^c^3ft^ 
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[0 03 6] ia5{imiB©PVCzi, -=? U > 6 7&5 K 
--:/3n/cPVCzlg<!:, x^y-;U*Cc2. 8 5X1 

0-' (mo i/i) 'c^-rs^^-7U>6(7:). ^n^n 

<D3t:KiR:^^i5^ h;br*-5>o ^^P. (a) PV 

6 7&^K-:7"$n/cPVCz;i(7:)^iRx-^t57 h;u-e^O. 
— «^J^^ (c) >7v»;>6CDxiS?y-;u^<oeRiR 

hJl/r^?):!), ^igg (a) (b) 
U>6«. PVC z i^r«4 0 0 nm— 5 0 0 nm'f^ifi 
10 Ccg^iRf-^^WLy. PVCz@m3:^^C, 3 5 0nin 

[0 03 7] ^6liPVCz*®<DEL (iUi? hn;U 

^^ity^^iPV)\^Xhh. PVC z6J4 0 0 nmifif^CC 
E L e-^SO'PL f-:J7^WUri,^^o 
[0 0 3 8 ] ®5. 6<fcOPVCzCD#;i^cOJ^'^. 
^iiE^LiOSjg'&CCcfcO PVCz 0 0 n mifi 

*IISSgSg<D2;i«5g<DW8IEL^a^l 2r«. [3 
1 65C7n-ri:^^CPVCz«4 0 Onmfc'-tJ'CD^ 

[0 0 3 9 ] CtDJ: ^ i^jrf^fflCC J: 0 . :^mnm(D^^ 

E L 1%^^^ 1 2 tj. {&ms^i^xmw3^n ^ct^^x 
mm^tiit^MfScr^ctfi^x^^o cotci^. 
30 ^^^si Koim^^-^^^ct^^x^^. ^/c. ^ 

tSE L^g^ 1 2 ro^Tfets. ±ieb/c<fc ^ CCiE?Lift3IJl 

1 7 a^^m^m 1 6 tcD^ffiafisriac €>/cai). 

[0 040] HiSJ^ffi 1 ccocirittMLfc*^ c 

fflc^/cii^i, ±ieu/c^iSJB.®ii^J:b®or^it-r 
^. USSJesiccfcc^rw, xu^ hn;i/5:^-vfe>;^ 

50 m:^mf^ri^ELmm^m+umtrj:i>. CC0/ciJ6. 



■ 15 

[ 0 0 4 1 ] tf'y-y ■<Ji^^2 1(C^ 

E L ^mir 1 2 <D^:)featC J: 0 S7nfe^SS*r ^ C <!: 
[0042] (||JS?Bffi2 ) 0 7 *%EB©^^g 

cc) sea^n. mm \ 4cDf^®ccia;x. r^-Km@i 

Isisk:. w«e L^Tfe*^ 1 2 cD?SS^:t;*ffi< -c* . 

^9\-it(o^m.<D^m^^im\i^x^m^^iy h^x 
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-Y'mMi^imk^mm'^ctt^x%h(Dx. ffum 

[0 04 3 ] (HJfgff^SgS ) S 8 tJ. *^?«CD^7T^a 

mKi6\.^X\t. m^uWiM 1 3 7!?i . ±12 L fcmMBf& 1 
(C4ot:f^f^fli7fet^2 4€:^B§r#^?g^^'- K^SffiL 
/c4>Or*^« $:^c. ^tSEL^^^^l 2«. ^B^B^ 

s^p 1 2CDSSHJSS2 1 of^M-^-fl^wtc. mx. r 

10 Kmffil 9, xud^ hP-'l/5^5'-fe>:^«l 8. S 
C:rSffi(D«^«. f*iipfe«2 4 3&sj^j:C^'^,^l^t:f«±ieo 

J: *3 . W«E L^Tfe^^ 1 2 i^gp^a^aJ 1 3 <h7&i- 

[0 044] {mtmmA ) m^\t. :^mn<om7i<^m. 

mit^mxA^. WaEL^:JfeS^l 2», iiifib/c 

1 (omMtj V - Kms 1 5 ifismmmmxts: 

/c. WtSEL^T^^T- l 2<Dft:^CC{3:. AM^t^m^ 
1i-^JittJ(J5^3 3 7!?^i2g$nri^^. COJz^^lc^iS 

i-r-scitCcto. ^6^^-rj:^cc. Hmfie-ct^^^^ 

Alt* a m^mm^U 1 3 i W« E L^tIc^^ 
1 2 i^ilJiiU. ffitScSSt^S 3-CSi*$nrS*t7feb 

• W«ELJfe**^l 2^|gttUr«^ffl7lcc^^7fe^-^ 

^ci^cfc*:). -KB^gif^Ri 3<D^gH^oi2rS]Ccj£:;i;/c^ 

XMmaf)^mi^nxmMm<Di^'Ht=^:m^ct^^xt 
itmmmx^^o 

40 [0045] (^?^Sg5 ) S 1 0 (i. *|%Ha<D^7nig 
B©||SS?f^SI5«:7Fr»fM0'C4)-5. ^]5S0.^CD^7n 
S5aiC*jC>r«, JffiSan^l 3<Dmrfli36«2 3<Omr® 
K:ffitftK4 1 *i9:c:r^c.'^,^^t:f HJgJgSSl <hl^I«<0 

ig§aii;i$n/c«'c*o, xsi^tifcytt^^mconmx 

itsk^it^mm^'Hr^. c<Dj:^rj:mm<Dm7r:mmx 
(J. mmtbxiit. A^maLi)U^w:^u^i(tm^ 
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[0 04 6] (||jffijf^«l6 ) S 1 liit. ^^sgoaij^S 
^gCC:|dC^rtJ. m^Bmfr:^ 1 3 iW^E L^^^ 1 

Mutcim^m4 2(fCj:^m^^n. j^mtjv-h'mm 
[0 047] (mmmmi) mi 2fft. ^mMomTjkm 

. 30 

[0 04 8] (mmmma) mi 3kt. :i^mm(om7jkm 
$n/cWtiEL^s^i.2i. 3&>6AiBS«^5n^, 

( e V ) m^-felMii 1 6 (D^UO^&m^^ 40 
(LUMO) <D*?iaK:JSB5ft$n-&^-i^«i3li8l 6tf*4© 

C^. 3feS3moa«S7!)^e>. JiO^tt^t (4 00n 

mt<±8 0 0 n mWT<7)^IS«S) fCS+bSMttco*^^ 

I4?&^M^L.C>„ J5f^:^y- Km@l 5±CCCi. A 1 q 3 
^^htj::Bm^mMmi 6t. PVCz iBNDi^lvt 

nc'2>xu>7 •;;-fe>;^^ 1 8 ;&5?f^^$nrc^ 

m 1 9f)mm^nx^^6. 50 
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[0049] ^Mtmt. 0f«CDigSl|8(D7fe*KiRL. 

( photo! uminescence) F— >'^*>>"C^ 

-2)0 ^K-^'N-^h iUr^. DCMl;&i4)0. 016 
(.CTjkTJz^lfCe 0 0 nm>f^i5^^5fef--^^Wr^SS 

6;i?i^0. m 1 6^0^^^: ^CC 5 0 0 nm'-5 5 0 nm 

4,4*-bis(2,2*-diphenvlviny1ene)bi-phenyl. 4,4* 
-bi s ( (2-carba2ol e) vi nyl ene) bi phenyl . tet raphenyl bu 

tadien^^ft, eye 1 open tadiene^zSii. oxadiazol^ 
mt^mf)^^^. /*feK->'Oh. ^feK-^Oh. #fe 

F->'0 hij-en-eti. pvc z#{4^^»;^ h«c>^-r^ 

^;Ui:t^755i^ 1 / 1 0 0-4/1 OOOm^XMX^ 

CO 05 0] m^mm^^i m^EL^i^^i 2 

SWSS2 0 t^mmmmz 1 ioPHi{c?R^4 5 ^mx 

^mr^i^mm^2 5i}mmmm±m^t)fc'DxmfSc^ 
?^j:'59trsef^ji2 9;5^ff^fiS?nrc^^» f^H^Sffi2 10 

i^mmmmLfcffi-ox^m^mstixi,^^. ie?»p^•^ 

^-r>ccg*s^nri^^o cn6TFT3 1 ^^tf^^il 
^ - >?B^ ^ iu^ms 3 0 ±.mj^mr^mmm 3 4 _h 
3 2tmj&^nx\i>^^ 

[005 1 ] mm^m2 9 t^mx^m^z ioraccw. 
fl^S:^nfiitct7j«gseffii$n/cJKB^4 5:«>s/j.sEorti^. 
S4 5<D^^«. ier^H2 9, 3 2<D±icfct:tSiersj:^ 

r6i^Ef^j!g2g. zzxmnwsn. mmi^mzQ. 3 

2Mcc^tb(i7:>^j'cc:7*U'^;u F^r<S^4L//ct«S§r. 

<Dmmm^h{Wi<Dmmmc\^f)^^xi ± 1 0* <d 

[0 0 5 2] ^Or. C<7)^.TK^gl HCfcC^rti. ?g 

B^4 5o@»^^:^ttAn tm^umm-dtomxh^^ 

n(X(Dmt. mMr-1^<Dm^^ 2 3. 24 CDiSiMlicOfSj 
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[ 0 0 5 3 ] 0 1 4 {i. ±fe®H^S/7^a5 1 3 cDvSb^T 

lit. 'SEB^^n^gP 1 3 OA n dOffi^ 8 0 0 n 1 1 0 
0 nmCCig:ST^<b<i:4>tC, fi7feS2 3. 2 4&i-en^ 
ticDjSaS62 3 a. 2 4 a^<Xa:)<i:0?:ci^^CCUTiSS 10 

[0 05 4] -r^j:t3^^. @14CDJ:^CC, 1 

^ief6i:^Pi (EPiMs 2<D7tf>^:^[^) 2 i a«. ?fi 

B^a^aJl 3CDfgl4S{C*for:&|pI0CC5 2. 5* ±5 

S(c5tL/r^[5ib^c5 2. 5* ±5' (oy^i^^c^Ki. m 

[0 05 5] -e-Ur. TRS^ingP 1 3©^S2 1 (OfifiS 

«:*5C:f-sjRB^t»^iErfii:firrsi2 i a^o" (oyfj^tr^ 

^ jt3Sis«2 4a«. t?fa?KS5H=-o^;/-Yx h:/7rs]i3»7fsj 
^c5 2. 5- ±3- o:frrsjk:*o. ?Sa^a^a5i 3<dS 

«2 0(C*fr^^^<l7fe«2 3(Dmim2 3 a«, Hui5'> 

-Yx h77r^<hS!:ftrr&](c4 7. 5° ±3* (Dyfmc$>^. 

[0 0 5 6 ] c(ommm?S(otj^-m^mm:fri^m.f^t. m 
B^H^inaj 1 3 (Dm^mommifri'^m t -^orn^w, 2 30 
3. 2 4<Dmyc{'i^mt^mmLx^^m^r^h(Dv. 

isrjsM^n. frris(i7^«2 4 i^SB^a^asi 3diB 

7t« 2 3 (h ^iigCcSiH L-C-^a^^^g©^ffi(S'JCcmi* 40 

[0 05 7] ?^d::fo\ ^mtfv-i'mmi 5x^^tifc 

mtmmi:^\M.mm^trj:'oxia^^2 3(c^Ji'r^fc 
A. c(omycm2 3^mmLxmmr^mt. imtiv 
-vm^i bxmM^intc%tk^tA.^t>hu^>m^ 

[0 0 5 8 ] ^i.X. ml^&^H^m^^ 1 3 <D'^¥Bm<Dm 
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xitom^tmtr^. 

[0 05 9 ] T%t)i^. vSa^^iT^gPl 30IIS2 5. 3 

ii^i^^^u^ot^c-onxm^^momm^v^mm-^^ < rj: 

ffiB^B^mSPl 3^iSjiipr<B7fe«2 4«CA«-r^»3fe 
Offlm^Tl^SSi -5 /ca& . C <D0i36« 2 4 «:23ii-r ^ 

^ifimSiiov- K^a 1 5 -est* Stir iRS^gP 1 3 

[0 06 0 ] CCDcfc^CC, CCO^^'^-J^B^^^gcOtti 

stT^ofe. o^o^^fe^. ms2 5. 3 orai^enfin-r 

mmm^<D^^^frsX$>^mit. mm^&<Dmm 
c 0 0 6 1 ] 0 1 5 «±fa*'7'-?Rs^iis©*7j^ 

©^{b^^Ta'-b'tLSHr^-S. COai5<Dcfc^ 

3<3[)me2 5. 3 or^ccnEE^Enjjnuriij'jic^wMt^.^ 

'r5^>'^'-:7•J^ (P) ^cfil^fer^O. ^©2 5. 3 0r^ 

rs]. rut)-^^^ (R) —a (G) (B) 

ISCc^fbT-So cn^)^. Wet, ||:b-J:C>'acDa/T^ 

[0 06 2 ] S Mi<Dm7jkW^.(.C^^i^mi^^R 
(min) iO, eo^7T^tttSi(c:foC:f -SfflS*^^:. epJSlI 
®I;&i5 VCDi&rR (5V) . 9ttn^7&^7 VOilT 
rR (7V) tri>t\ J;ie:^5-?8tS^7nSgiBOHiS* 

R (m i n) = 2. 7 8% 
R (5 V) =2 2. 8 5% 
R (7V) =2 9. 5 5% 

[0 0 6 3 ] ^Ur. ±fB;^^-^gBli^^i?a^4b"C:r^ 

fiC)cpEnJramiE*5 Vi L/fci#(7>3> h^:^ h^CR 
(5V) . m^m^:Si±^fcib(DWmWE^7VtLfc 
i#(D3> h^Xh^CR (7V) i-rSi. 
CR (5 V) = 8. 2 2 
CR (7 V) =10. 63 

r^O. a^^^S-t±'2>fcaJ!)(DEnftim/E€7 ViLx/ci 

e^ain$-t^5/ci^)C7:)Enffl^E^5 vi 

[0 06 4] COct'^^'jr^/T^feinV h^X htJ. ?Sb^ 
m/Ti^ 1 3 cO?gB^4 5 <D^^^m^2 1 ra;&^eS«2 0 
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j»jcc[fij3!r»or7 5* ±10* <D'y^:^hnvm^<oyfi^ 

^^-YXhSSffiJUrfcO. CCOJSe^a^SPl 3CDAn d 
<^)lii:i!)^8 0 0 nm- 1 I 0 0 nmV^^t ti>(^/M^ 

yfmtLfctt. fi3tS2 4 (Dmmn 2 4a Ttj^TSe^^^ 

<oy>(:^l^yj\^t^i^i,c5 2. 5- ±3* (D-fii^. m 

7feS2 3(DSja#2 3 aif)m^^y'<>^ hy^\^tm:^\^(fC 
47. 5' ±3' Ol^mc^'^^^tlXi.^^Ct^^t 

^7nfeCDlir*7Ka°na3!i5M< i^Jl^- 
[0 0 6 6] i/c. mmitbxm^^^m^. u^cde 

^^TfeK-^^*>^^LrDCMK m&lr-^'^^htLX 

-C^^. 30 
[0 06 7] (IU5fiig«J9) mi 7-iai 9{3:C<D^?§ 

TtlR^l 2<!:. :«^^6^BlS«S;$nS, 1 3 

-*f(Dmr3iB^SS2 0 <!:f^Sa^SS2 1 tOfil^cm 

4 5 A 3: ti. mmmmm 2 0 co^ira^cetB^s 
4 9 ;&^i5^$n. {4ts^^g4 9 (D^mm(^cmmytw.2 3 

;&ig2il$n. t^iiHJ^tg2 10^^FM'JCCf^ii7feS2 4:<j5 
mm:^titcmmttj:-z>Xi.^:ho mM^^SU2 0ftt. Ml^ 40 
rtfflJ(DffitC. I TO*^6^j:'2>'5im7tCC*f0 7 0%feUi© 

ajai*^^T<s?fciims2 5 ^m7mf^m(ct>fc^x 
mm^ti. i^mm^2 5±(^ktm\^aiM^tifc7ii')^ ^ 
h'f)^brj:i>mmt^m2Qi)^BfSL^rixi.^^o immm^ 

T3 i^mmmiit^Ltc^^-ox^mEn^tixi.^^. 12 
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t^^mMmm^tat. mtiy v ^ yf^-^hrji^mmmm 3 
4 7:>i>'^•^5r - tx. 3 0 iRumf^tmrn 

g2f^M3 2;&^?f^^$tirc^^o mm^m2 9 if^igf^M 

3 2 ioreiccti, fi^s:^[6jccizi»isei^$n/'c^B^4 5:!i)i 

[0 06 8 ] CCD||J^fi^^)2iCD:^ -ffi^a^SIS«::teC» 
trCi. SES^asi 3rtSB«:**ih$ti/c?Ra4 5<DAn 

-*f (D{B*« 2 3.24 4 9 (Dii 

^S2 5. 3 0rBlCCE[7flnT^ilIEtCI^;DT. 1ptj:< 

ti^m. m. atc^{L-rsj:^cc^^b-ct,^ 

[ 0 0 6 9 ] s 1 8 ti. t^±$n/c?SB^»-?-<7)ier^t^.^ 

i^tiT^^ 2 3.2 4 (ommiiRv^mm^ 4 9 ojitB 
m<D[^^ ^a^^g 1 1 o^inDifflW^ ib^tcmx$> 0 . 
coiUfejf^ffirji. Kb^i^^-:'-/^ hft^7 5- ±3 

• . And(Dfii*8 OOnm'-'l lOOnmCCKSL/. 
fiita^fi4 QtLXV ^7=-^ 3 ><Dfii3&S6 0 n m± 2 
OnnKOfccD^ffll^-SitfeCC. ^aZ^O^SimSTfeiS 2 
3. 2 4^-e<D3§M?42 3 a. 2 4 a ^'^X(OJ:':> Ul^^ 

icbx^mu. mMmm^ 4 9 ^-e (Diitii* 4 9 a ^ 
y:<7) J: ^ j^c fS] ^ :c u rie g b r c ^ ^ . 
[0 07 0] rrj:t>'^. m 1 8(DJ:^cc, —:fs(omu. 

2 1 ati. «B^a^a51 3(D^I4StC*tLrS[Hl*:)«:5 

2. 5' ±5" cD:/7r^> fa2:^<DaMWJStS2 0(Z)ifi<»tc 

4cjC:f ^,?R^^ErSl7?l°J2 0 a«. SJISgtlASCC^fLr 
55E@'3«C5 2. 5' ±5' CXf^^dC^^. jRe^^^ti. 

-eoD >f ;^ h :^rsi^SRiK^Enr l/c ^ tc , gffiWJS 

K2 l;&^6SMIiJStS2 0CCf^;!):»or:eiHl0tC7 5' ± 

[ 0 0 7 1 ] -e ur. SMWJSK2 1 (o]&m^^^"}^'Si 
B^^^iefSiTS-f^ 2 1 a^o' <D:&ffi]<t-r^<5:. acBfiJS 

^2 1 OC^[^'r-2>M(iJ{i7fe^2 4 0SjafA2 4 a ii. m 
iB?ge^T-0'>^X h:^fS]<hi^7^[^;c5 2. 5' ±3* 
©77 f^CC ^) 0 . affiffliJSS 2 0 tcS^ffiJ-r ^^iMtBTfe® 2 

0. 5' ±3* (Dlj^l^h^. $e>tCfiifflM«4 90il 
tBI449 a«. Hiri5U/-^X h7?|Plia*7?I^fItC5 2. 5' 

±3* co:^r^cc^^. 

[0 0 7 2] CCOmMW^B^O^Tv^^m. l UJ. ^Sb^S^ 

351 3(DffiB^^co^g;s»ff^^:Ro'{at@M^4 Q<Dm^^ 
imt-y^com^^ 2 3. 24 oiPT^f^ffi t ^nm b r 
7fe^apfe-r5 4><Dr. <Lo:>t)'7-m^Wrs^^^c^^^x 
kt. mi^mim2 3^m^\^xx^i.fcm.^&^tK & 

imm^ 9 tm^B4 5 €:il^iillirmiie(4ffi^S4 9 CD 
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^tm^tf V -rms 1 5 vim ? mtmmm%^ 

2 4 <i:?gB%4 5 i{il:ffl^fi4 9 3 i^JJi 

[0 0 7 3] jmtfy- vmmi 5rJS*t$n/c 
4 9tcJ:0A*fB$<b«3g(D^r1Sffl*ff^ffl^SC:f. A 

-r-s/cai), c<D^jm«2 3^3aLrws^r^5£ 

[0 07 4]^Ur, ?ga^4 5CD^5rf'^ffl«. CCDtK 

[0 07 5] Lfcifi-oX. comjimsii KDmSi^O 
ft, mS3 0. 2 SP^CCEHMf 51iBE 

[0 0 7 6 ] coa^^^g 1 1 CD 1 ocoiU^r^^rt 

[ 0 0 7 7 ] ^ 1 9 ittmfjk^m 1 1 0^ij^fe<D^ib^^ 30 
Ta'-b'feSElrdb^, CCDS 1 9<C)J:^«C. 

^^rj:\,^mMimx{t^^-'f)\^ (P) (Cjffl^feT&O. m 

S2 5, 3 orBi<7)En)jnmE^ig< urs5>< (Dcci ^?:co 

(R) (G) (B) -M-*acoWicc^{[: 

[0 0 7 8] tfc. CcOHMJ^JO^ir^^g 1 1 iC:bn:f 
5lloa^t^.^.CDa#^S€:R (m i n) iO. fiO^^ 

iKMffCicsi^i^ihSim^. EnjiniiS5J?i5 vcDi^ra (5 40 

V) , E|lJjn^E3&$7V©i#-rR (7V) <b-r^»<!:. c 

R (m i n ) = 3. 3 0% 
R (5V) =2 3. 64% 
R (7 V) = 2 8, 9 1% 

C 0 0 7 9 ]-?-Lr. C<DiJ'7-m¥B^7jk^m:(^C^(,'f^ 
(5V). e^a^$ii-5/ci6cDEn*a^II^7 VthL/c 
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i|f(7)3>h7;^h4CR (7V) i-rSi. 
CR (5V) =7. 1 6 
CR (7 V) = 8. 7 6 

X$>^. &^mm$ii^tc^<0BmmS.^7VtLfct 
[0 0 8 0 ] Lfct^-i^X. CKOa^gl UCcfctii^. 

^(DEM&^mTfkLx. mmxt^-:>w&<omtf^rji^^ij 
[008 1 ] &*5, ±tmimi&x\t. 0 1 so J: ^ 

tC. 0' <D:&r^^>rtLr. ^OTi)i7feS2 3cd^IA2 3 
a^6 0. 5' ±3* CD:^rSl, {iti^ti^4 9C0iltSI44 
9 a ^5 2. 5" ±3' (D-fj\^^cmS.i^fctK CO^M 

mm<D<^^(fC^ m^B^^<Dy'<:^hn^7 5' ±3* . 

An dOfii^S 0 0 n m— 1 1 0 0 nm. {iiaMS4 9 
<D';dr7=-i^3>Ofii^6 0nm±2 0nmiL/, 
Slffjffl^feffi 2 4 CD^iStt 2 4a ^friBJSB^^^CD 

-5^^«. BtrgBO' (o:^m(fCMi^x. mBim^^2 3<D 

1. 5" ±3* --6 0. ' 5* ± 3* cD$aH<D^r^. {4ta 

M«4 9©®fB?44 9 aTi^^fiia^:^-/:^ h:^f^<t3!^:a'r^cc 

42. 5' ±3' ^5 2. 5" ±3* CDffiScD:&r^^C^ 

Billed ^^m^>^s.x^^-r^ 
ct^^x^^. 

[0 08 2 ] (m^n^^& 1 0 ) :x(fcmMBm i o tcoc> 

rtiTCciftqg-r^o II5SJKS1 or«. Stt^SI l 

f(r(i7feS2 3<Daa«f2 3a(D:^rfi]. eta^«4 9 

<DjltB«i4 9a<D:firrfiI*K^C':f«. USS^S 9 <!: I5S<D« 
fltr^-S. 02 OWC<D«?g(D||jffiJf^,^.l O^^To « 
B^^^l 3 CDfc^^^COi2rS]t^S<hS«7teS2 3. 2 
4 cDjgMI* 2 3a, 24a 4Sct 4 9 cD31tB# 

cDf^t^ainSgi 1 o^^»^e>m/c^r^^o ccd 

0- O^rfij (S®»JSS2 lcDifi^^c4oC:^^rg 

B^TiEr^is-f^ 2 1 a) tc>ptLr. mnm^^2 3 (Dm 

MM 2 3a ^iSB^i>T-0'> ;^ h Tjf^ i2*:?^[^^C 5 1 . 
5' ±3* (D^ffiJ. {4ffl^S4 9<Dilffi«4 9a^Wi2 
•>-/:^h^ifii<!:iSWrsi«:4 2. 5' ±3* <0:ff\^(^Lfc 
h<DX<Sb 0 . MS® 2 0,21 <Djafi5W:*jC:t 
iaaii?[al2 la. 2 0 ai, llfflrJ<S^«2 405831*2 
4aOr^#«S 1 8 iieicr^^), 

[ 0 0 8 3 ] IS 2 1 \tmmm i o ^c^t 'SS/t^^^ i i 

l^g 1 1 CD^infefe. mS2 5.3 0 raicDEnspmiE^?^ 
< L/r«5)< occitJ^dTor, * (R) (G) — W 

50 ||.4oJ:C>'acD^7Sfe«. t^rtifc, fejsBS7&^]i5t/^ffif?3>:f 
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C 0 0 8 4 ] ^/c. caymfms 1 1 cc*5C:f ^36<Dffi« 

R (m i n) = 2. 7 6% 
R (5 V) = 2 4. 0 8% 
R (7V) =3 0. 60% 

[0 0 8 5]-^ or. ca)^^^gl HCfcC:^^. 64 
^/ciiXDEnSD^BE^ 5 V <b Ltct t <Dn > h ^ 
;^h«:CR (5V) <b. a4^^$1*^/c«>OEn»n^EE 10 
47 V<!:L//iii#(D3>h7;^ h€:CR (TV) 
CR (5 V) = 8. 7 2 
CR (7 V) =11.09 

[0 08 6] (HJfeff^^l 1) ^2 2:fo<i:C>'S2 3«C 

fS), fitB*^ 4 9 coiitgli 4 9a <3:):;?r^:sit>'m« 2 4 

OM®l*2 4 a<D:^fSl4I^C:ti3:. HJfe^^SG ilU^cD^ 
^r^-So S2 2ti, CCOHteffJ^^CDSin^^l ItC*? 20 
t:r-5?RS4 5<D^<DBefiltfc®<i:Sffl36«2 3. 2 4(D 
Sa«2 3a. 24a teJ:affi[fflMS4 9"<Oiititt4 9 
a (DIP) 1 4?KB%^SS(D^ffiffliJ:0^ 6m/c^-C* 0 . C 
<DllMff^SSr«. ?Rb^^<D'> -r:^hft475' ±3 
V , An dCDfii4 8 0 Onm-- 1 10 Onm^cWC&L. 
fit@MS4 9 <!: ^f^-i^ a ><0fii?&5 6 0 n m ± 2 

0 nm<^4>(D4ffil^^ii4>CC. :^Jj:i^(:>'Jlffl'Jfi:7feS 2 
3. 2 4^^(Ommti2 3 a. 2 4 a^:X(DJ:^tj:i^^ 
^ Urig^U. fjia&t@^ffi4 9 4-€-(D51tB#4 9 a 4 

Co 08 7] TAjribi^. 02 2CD,fc^{C, — :tFOS=K. 

CTx.ifmffiffl'JS«2 1 oifi^»oc*5C:f ^•}KB^^^ieffii:6'i^ 

2 1 a«. JKb^^SPI ScoStfSSOcSPturaiPlOtcS 

2. 5" ±5' <oyj\^. myj<ommmmu2 oosimic 
^m^B^m\^yjfii2 o a^s. mMmMS(^MLx 

1 0' (Dy>(^ hP^xy^:^ hlHr^Lri^^, 

[ 0 0 8 8 ] ^Ur. mMmSU2 l (Dififi?tC4oC:f^?g 40 

FB^^^mi^y^m 2 1 a 4 0 • cD:/5-i^ i -r ^ <t . mmmm 

fi2 1 CcSti^j-r SaWJffl3tffi2 4 (DiSiaiA 2 4 a BfT 
fS?KS^^<D'>-<;:^ h:^ffiJ<i:a!:&f6lCC4 7. 5" ±3" 
<o:^m(tC ab 0 . aSfflflStE 2 0 «:»rai-r ^.SWJ<S:*« 2 
3<Daifl«2 3 a«. friE^:;>r:J^ h75'rs]<bis^:arra]{c3 

6. 5' ±3" OT^-f^tC^O, $e(C{itB^^4 9 03i 
*BM4 9 a {J. mFIE'^-/;^ h;?f^ii£:&[^4Cl 3 8. 5 
• ± 3' (Dy^l^(>C^6. 

[0 08 9 ] C(DmMBB(Dm97k^m: 1 1 ^t. m^u4 5 

(ommiJri'^mJSLa'mm^ 4 9 (ommiri'^m t-'M<Dm so 
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ytW2 3. 2 4r<ots^nmt^mmLxytim^r^h 

(DX. COiJ'y-m.FBmTjk^SCDl'OCDmMxmTJ^X^ 

m^^x^^M^t. {mm^^(Dmm7fiX$>^m^^A.x 
[ 0 OQ 0 ] ^ 2 3 fitm^^m: 1 1 <D^^^&<D^it^^s 

Ta' -b'^^mx^^o C(7:)^2 3<Z)cfc^CC. ^tt:^ 

mi Komn^^t. m®2 5. 3 om(fcmELtmiiuLx 
i.^tjii.^Vjmw^^xiitJ^-zfj]^ (P) ccj£c^&r*0, «i 
82 5. 3 0Wl<DBm^iEE'klS<0Xf^<<O(Cti>tj:^ 

X. ^ (R) (G) <B) -^n-aowc^^b 
[ 0 0 9 1] $/c. ccD^Jtem^. 1 1 om^^mm: 1 1 

:te0?^||O^intfcl^c7)ffi«^4R (m i n) iL. SO 

(5V) . £n»nME^^7 vcDi^rR (7V) -i-r^ 

R (m i n) = 1 . 8 5% 
R (5V) =2 2.3 7% 
R (7V) =2 8.3 5% 

.[oo9 2]^L'c. cpm^mmi lac^^^^mte 

Jn^JE4 5 Vi b/ci^CDn> h^;:^ h^CR (5 
V) . a4^/T^$#'2)/cii)(DEnJtfnmE4 7 ViU/cit 
(Dn>h^Xh4CR (7V) t-r^i. 
CR (5 V) = 1 2. 0 9 
CR (7 V) = 1 5. 32 

a4^^$-ti'5;rcd6(DaJJnmBE47 vio/ci 

C 0 0 9 3 ] T^C^D^. C<7)^?^fi§ 1 1 O^^^g I 
1«. Sffi2 0. 2 1 4«$^rS2g$t^/c-'>t^CD{i7^ 

m2 3. 2 4(0^'^ (D—yf(omitn ( c (omimmx 

2 3 iSS2 0 ic^relCC 1 t5(0{iffl^«4 
9 4iegT'5><t <b^>{C. vgB^:^(D^:^-YX hft47 5' 
±10* iU. $e)CC?ge^4 5 0An d<Dfii48 0 0 n 
m'-llOOnm. {4taMS4 9 a >OfiI 

46 0nm±2 Onm<!:L/cii'&«Cfc&:f^^. ig. 

e<D^77^fe7&^ffe>ta^»ffl^«2 3, 2 4SO^fiitBS 

«4 9 cDg2i^ft=3&5. mmmm 9.10 <D^fl=<Dffecc t 

wo^m^^mfr^ux. mMx^^-o^om^^ 

[0 0 9 4] (HJffifl^^.^ 1 2 ) m24\t. *^0^<Z)^^ 
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So 

[0095] m^BB 8 - 1 2 (D J: ^ ^cCE C BMCD^Sb^s 
- 1 2<DW8IE L^^^T- 1 2 -C{^. K->'^" 

6. »eK--'Oh<!:orTPB*3ifflb'raa^$ 

D Sfetc>^t^S»Jg/^' ^ > :^ ^Mifficr c i # 

m^nm 8-12 <D^^a 1 1 dcmi&^B. 4 e ©<fc 

[0 096] (m^mmi 3) ^2 55s, ^fc^Bjo^^ 
m^<onmmm 1 a ^tt'TBtsE'c^So 1 1 

w^E L^3fe^^ 1 2 (Z)r >^ - 1 9 (D^mmdcn^ 
a^n. -*fcDm)^sjsK2 0 tmmmm^2 1 ior^ 

o%&L±(os&i±^m'f^)^mmm2 5i)m7mm±m 

/cji<';-r^ h'i^f^tj:^mmi^m2 9f)mj&^tix\.^i>. 
ss?BSS2 1 cD>i*iPiF*3ffiffiijcc«, I To-crji^mmm 
g 3 0 3 0 (tcmm ? n/cx ^> 
r ^ -i> T F T 3 1 i)mmidn('C u tc^^ o -c ^m^n $ n 

to:^rs Ku^r^-^^Mcffiigi^nri^s, cne>TF 

fiSimm. >3ffjRS3 n . IB^S 3 0 JlRO^ 
/Sr^i»i»JSi3 4±tc(*ji<»;-r 5 Vt^hU^. m^WiMffi 

m^tiic'ikm^m3 2f)mj&^tixi^h. mm^m2Q 
tmm\^mz2t(oTii(,c\t. m^ij\p\^V]mm^^txfc 

[0 0 9 7 ] m^^b 1 (i. fgK^? (=3UXf-y vi^-^^ 
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[0 09 8] COJr^^c. ^/T^Sai lX\t. i^Tfe®. 

[0 0 9 9] jcMWMm. 1-13 ^B^^TT^aj 1 

3 iW^E L^*ST 1 2 <b;&^6lSiS^n/c;&i. Ctih 

mmm^(om7f^mm 1 1 corga^^Tj^p 1 3 iwtaE 

3t^^l 2<b(DraCcS2 6 (a) . (b) iCfrclT ^ tj: 
^eitWlfilSfJffllSS 3€rffiSl//c»iSr4J»-DrfcJ:l^. 
3Kiitf*lSjSiJ8li«5 3{*. 7j<U*-7K^-/ jPVj^:^ 

»S5 3«. ^cD^gB^^/^^Pi 3 to^^mmtinmm 

3^(0it(0?\MMt. ?gS^^SP 1 3 cO^T^ffiO^Tn® 
B^aTKgpi 3fflijC[)ffi^:^[fi3<Dttl^. 0* th. ^A^^ 

[0100] USSff^.^ 1 -Hiffe^B.^ 1 3 ^oi^r 

*-F. -sJ^J^h (GH) ffiB^-t-F. 

fflt^J^cC^PC (tHIg^) *-F. PDLC (S^^tSc 
^-F> PDLC/GH^-F. nUXf-y*:' 

[0 1 0 1 ] *:rc. ±iE.Ufc&mmBmxfit. xu^ h 
D;^$:^-^•fe>>^H 1 8^. A l q 3-0^-5 ^^KJSS 

lei. PVCziBNDiSfel^tm^t-crjrSiE^L 
fclri^^l 7<i:^S^0fc«^il./c*^ fificDWaELtt- 
f^^fflli-C, #H©xui? Fa;u^4^ •j^'te^;^^®-^'. 3 

[0102] ±ummBB 1 - 1 3rti. ^ytuncD^K 

TSPVCzi^Wl^i^igS^-ttrc^S^O^. A 1 q 
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3(0^. ttcUA 1 q 3RUJETimmm<0^(iC^ A 1 q 

3u. '^ti^m^iE^itm^tcDwm^(fCjz^nu&(,c 
[0103] ^msmit^-ckt. mMtfv- Y^tLx 

v>/*i/'iyA^^:fflli/c7&^. J^y:^^2>, (Hf. 
was. 6 3eV) ^#±3l7cJRr*^:^*>2^'>A 
(Sc. {±*^?a3. 5eV) . h'J^M. (Y. f± 
^M»3. 1 eV) . ^>di> (La. tt^MISS. 5 
eV) , -fe IF'JA (C e. f±^SIIS2. 9 e V) , 
•fe^i^A (P r ) . :^;^-t^A (Nd. i±mm^3 . 2 e 
V) . y'Uj^^OA (Pm) . If-^'j-^A (Sm. i±m 

5 e V) . jO'KU^-i^A (Gd. f±^B5?S3. le 
V) . f'^Uf'^A (Tb. f±*g^!K) . i>:^y'uiyOJ^ 
(Dy) . ;^;I^XA (Ho) . x;H^'irA (E r. f± 
^M»2. 9 7 eV) A (Tm_^--;f-;Ufc:'i^ 

A (Yb. f±*HK2. 6 e V) . JVf-^OA (Lu) 

[0104] ±nmmmm i ~ 1 3 r^; ss*:^ f 

[0105] ±nEmmmm i^-i 3 x!,t. mmE L^yt 

m^l 2(Dmmi 4^^'^;^S«iL'/c5&5. 1 Mm- 5 

^ i i t tcsscD® ipf ^oiti ^ «c i: ^ mmirismr s c 
[0106] ±^^mmmf& 1 1 3 r ?Sh%^^ 1 

[0107] 

m2] nMm^ 1 (^{^^^^t-i^H^a 

l©llic>ft-r ^3»:^^^Tx y 5 A„ 

.[^4] lEtLfii^ii (HTL) ^<DIEK(D^m^^:^X 50 



C16) #Pa¥ 1 0-78 58 2 

30 

A4ST-r x;^;U=f-- 3i'>r Ao 
[05] PVCz. ^v»;>6*5 K-:7*$:h/cPVC 

[S6] PVCzCDELiftttiPLl^tt^r^-r::^-^^ h 

mi] mmm2<Dmmm^^frs'rmmmo 
m 8 ] mmBn^3 (Dm^.mm^^s'rwimm. 
[09] mm}n^4<Dmi7jki^Si^^-rmmmo 
10 [010] Uteres 5 omTms^mrmmm. 

[012] laSJ&flS 7 (3[)^7n«S^7nr »fffi0o 
[013] ^?fJ«§8CDajT^S^^nr»fffiH. 

[014] m^^m9f^m(om^B^^(o^\^iKmt&m^^ 

[015] ^ff$)S18O:^75--S^B^^^T^®CD^^<0 

[016] 157-7 y>6 4dJ:0'DCMlCDig:g<i:EL^S 
.20 <b©M{^^7n-ri^^7o 

• [017] mmBmQcomTm&^Tik-rmmm. 

[018] JKSiS^cDier&itt®. SfflTefiOSaWifc J: 

[019] Mfi^S§9oa^gCDS7nfeC0^{t^S^T 
feg0„ 

[02 0] mmnmi oomFs^^o^fiitKm. 
30 [02 1] mmBm i o^oa^sggo^feosr^fc^Tn 

TfeS0. 

[02 2] UttJB.® 1 1 omFsi^f^^M^im. «(S3t 

[023] HiteflJSg 1 1 (D^Tjk^^omTrs^omt^fr^ 

[024] ^ff^.ftj 1 2 OS^^a^Tn-r^KMSo 
[02 5] 1 3<D^^^il^^T»T®0o 

[026] ( a ) J: ( b ) (i7feiitf:^f^$r«i®^iS 

40 -rmmsimm. 

[02 7] 3eiitf>7ffiJSriS«o:)ffi*4«StCjec/cASt7fe 
[02 8] S6*<7?^^^S^7r-r»foS0. 

[02 9] fie*(DE c B^?ge^S7j^iicc*jc:f *A*ra^ 

1 1 mnkmm 

12 m^EL^m^ 

1 3 rga^^T^aJ 



31 

15 ^mtjy^\^mn 

19 



C17) 

b ffi*f36 



1#Pa¥ 1 0 - 7 8 5 8 2 
32 



[@1 ] 



2] 




_ fian . [13 
Htpt 
-21 »a9i»« 



17 




[1^3] 



[04} 



ANQCE HTL 

r 1 


ETL CATICCE 


^ — n 

1 




1 


( 









n — 1 Bfl ©f 8ND 
[ 1 B« ot PVC« 



ANOOE 



HTL 



nnnn 



ETL 



1j 




WD, 



gape 



mtiW- 10-78 58 2 



[05] mi] 




300 350 400 A50 500 550 €00 650 



10-78582 



[lag] [010] [014] 




[012] 

mil] 




.19 ia 15 K 
12 



(20) 



10-78582 



3] 




•19 ^12 



* * » \ 

■/. / \..-'— 


"^•-i •>-.. •• 

/ ■'•/ V •■ 


1 1 1 


.X^ ;>< 

J \ 



-50 



60 



3 

m 



[^16] 



300 




700 



[018] 




^23 



-49 



^7? 



-45 




[02 0 ] 



-23 



23a 




(21) #pa¥1 0-7 8 582 

[017] 

% 






. [026] 

CH24] 




1 0-78582 



C@2 5] 

% 





(24) 



i|#Ba¥10-7 8 58 2 




C2S) 



1$B3¥ 1 0-78 58 2 



*mfiiA5ET-m5JI|Br295l#it!s©5 tiiy m^fl5A3E^rtj5il|Br2951#li©5 tiU 



